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The revision of this book is made in response to the requests of a Treat

number of readers, and in this revised edition new materials are amply added.

A irstly, in the parts of both ferrous metal material and non-ferrous metal

material, section materials are added; secondly, in the part of non-metallic

materials, many of daily used materials, such as rubber, plastic materials,

asbestos and sealin-ng materials are added; and thirdly, a com*arison of steel

grade and brands of non-ferrous metal of China with those of other countries
_u..ea4-' e,4_ -- on o" -- sbook, t.he

is 7ade more inc'usi-e. Comp-red ii thetent v e'" tion of this b ,

contents of this revised edition are relatively complete a nd more nract'cal.

This book can be used as reference by equipment repair and maintenance

"4orkers and technicians.

It must be made clear here that this revision is made entirely by Peking

?actor, of Switch s.

Commonly Used 1aterials %or

Equipment Repair and Maintenance

(first revised edition)

The ?evisin- '3roup of ',T{andbook of echanical and
Power Equipment Repair and aintenance", Part One

echanical Tndustry Publications
Peking, 19-6



Explanations of the Revision

The tentative edition of this M4echanical Repeir IManual becgin, since 1966,

to be published in separate volumes and up to the end of 1973 the publication

was basically completed. Since the beginning of the Proletarian Great

Cultural Revolution, people throughout China,under the direction of Chairman

Yao's revolutionary line, created a high tide of -r.sping re-rolution and

promoting production, so the socialistic revolution and econonic de.'elon-ent

and construction were all found in a state of leapin- fn'rw.rd. Tn recent

years, many mechanical repair workers often write and ask us to reprint

the book. In our consideration, however, a part of the c-ntents of the

tentative edition anpears to be out of date, and the rest 'ew parts of th~s

book, which has not been published yet, due to the fact that the manusciot of

them was drafted some times apo, ha'Te the same problem. So we have no plan

to print the unpublis' ed parts in the %,rn of tentative edition, and we now

t.7 to re"ise both t-e publis-ed and the xnublished parts and nu'llsh it

as evised 7irst Edition".

After re--sion, this manual consists of seven sections. Section 1: The

Design of Equipment Aepairing, Calculation and Measurement Drawing: Section

I: The Lepair of Squipment Parts and Working Techniques; Section 111: The

Repair of Metal Cutting M'achine; Section IV: The Repair of Castinc, 7orinz

Press, Lifting and Transportation equipment and Industtry :AIrnace; Section

V: Mhe Rerair of Power aruipment; Section III: The Repair of 7lectrcal

Equipment; and Section 111: The !,aintenance of 7quipment.
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This section is the revision of t 'e Section 1 of the tentative edition.

OriginlyU r it consists of seventeen chapters. 1cent that Chapter 17, The

Yanufacturing Techniques of Main Repair Pieces of Equipment, is alloted to

Section 11, the rest sixteen chapters remain. Because the oriclinal chapters

1, 2 and 3 ore combined into one chapter, and there is an additional chapter,

"The Standard Pieces", this section now comprises fifteen chapters and is

diided into thirteen volumes. Chanter 1: "The ?undaental data of vqu 4 nment

Repair" (7olume 1); C-apter 2: "The M.tei!s often Used in 3quipnent

e-oair" (Volume II); Chanter 3: "The Drivinq of Cylindrical Gea-' (Volume

111); Chapter 4: "The Driving of Conical Gear" (Volume 1V); Chapter 5: "The

D6'rivincy of Screw and" (Tolume V); Chanter 6: "The Belt Drivin7" and

Chapter 7: "The Chain Driving" (Volume VI); Chapter 8: 'Screw Thread and Ball

Wire Support" (Volume VII); Chapter 9: "Spring" and Chapter 10: "Key Linka-e"

(!olue VIII); Chanter 11: "Axes Connector" (Volume IX) ; Chapter 12:

"StandarO Pieces" (Volume X); Chapter 13: "1olling earing"' (Volume XI);

Chapter 1": "Sliding B-e"rinr. (Volume XII); Cha.nter 15: "T e Driving of Liouid

Pressuzre" (Volume "III). To the chapters ".wich remain, revision a-nd addition

of different iegrees are also made. Aong, them, Chaner 4 "The Driv-n- of

Conical 'Iear" is the result of rewriting and Chapter 15 "The Driving of

Liquid Pressure" is never published in the form of tentative edition and it

is also the result of rewritingi.

C' this revision, ti-e revising group and those who take rtart in writ-n z

and editing, hased on the opinions sigte3te.l by reae.:s re ariinc the

tentat-"e edition, all na:e some delinite in'-esti-tio an'n researc'-. T' er,

-ou-, insadequac7 nd errors in this revised e/ition -re certain!'- no .
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nonexsistent.

The revision of this Section is carried out by the revising group, which

is selected and organized under the guidance of Mechanical Industry Bureau

and Motor Industry Company of Peking. The revising group includes members

from Peking Automobile Factory; Peking Machine-tool ?Factory,No.l; Peking

C eneral Facto2r, of Internal Combustion Engine; Pekin. Factory of Switches;

Peking YVachine-ool ?actory; No.6, Peking Factory of achine-tool Accessories;

Peking Crane Factory.
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1. Ferrous Metal Material

(1) The Principles of Naming and !"umbering Steel Produced in China

1. Current Standard (GR221-63)

(1) Chemical Elements Indicated b7 International Chenica-l 3-rnbols
(Table 2-1-1)

Table 2-1-1 The Chemical SVrbols of the Irinr o ° Steel Products
Element iln-ernatl'Fie.ent nternatl Tlement :nternatl 7lement :nternatl
.anae in Chemical ,71ane in Chemical ',,Le in Chenical -=e in Chemical
.Chinese 3-.-,rbo! On -n e se S,n-,nbo! Ch ine se C---o Cin-e se S-rnbcl

Ge V. Cr W '4 Penq~ X c
Nie Y I M o Ku - Co T -nC
Gui 4 Si Fan . V Dan x M Shi - Ce

Meng i Mn Tai U Ti 'i 'b Se j Cs
Ld r U1 Tong W Cu Tan ! Ta Gao Zr
Lin a P Tie f 7e Gal e Ca Lan x La

(2) The Chinese Ch-arcters and the Initials of Rom-nized Chinese used for
Indicating the Jses, Smelting ethods and ?ouring ethods of the
Products (Table 2-1-2)

-Table 2-1.-2 The S Mbols of Uses, Snel-in, Methods an-d Pourin!
Methods of Steel Products

iChinese initial of Chinese iInitinl of

Name no.ized Name 171omanized
chaacter Chinese Character Chinese

Cpen furnace Pin5 Capital P ?rid-e teel "io 3m-ll 0
Acid side-blown ! i rnace steel 1ho
converter Suan S ':ail steel Jul canital
asic side-bown Gr-Ide I steel
conwerter Jian J Grade 3 steel B
Top-,!own Special kind
converter Ding V D steel C
3oilin- steel ""u R ivet screw 1'ao
Semi-killed steel luo ML
steel Ban Small b P'ih reauen- -

Cast pig iron Zhu 4 Z cy (used fr

Cold-cast e electric sil-
wheel pig iron Leng L con sleel. Gao
Silcon steel 'Weal 7a'-netic
used in elec- field (used
tric industrz Dian D f-r electric

P'ire iron used silcon steel' :uoio
in el---,ric Di~n -Medi'r n
industir a DT tic field

TO 3, CO .....D



Continu7
CtiedChinese !Initial of! Chinese Initial of

NaeRoraanized Name aomanized
_____I____ Character Chinese Charicter Oh4.nese

E~sy-cutting I used ""Or elec-
selY; Y tric silcon

Ma ,netic steel Ci C steel) Zhong
Carbon tool ISteel used for
steel ITan T geological
7elding bar explorinmg tube Dilii DZ
steel Han H Graycast
4a11 'bearingl iron Th4itie ,.
steel :Gun Vo-ebl cist 4
Hi...h -rade iron 'Ketle 7KT
steel Go A S-heriodn"
Spoecial Grade Te r- rranhite cast
Shin-bui'Ldi- ~ iron (machine
steel Chuan C mark) Quitie

Pearlite nor,7e--
7eat-resist~ng able cast ironi
cast iron (raline mark?) iKTZ
(machine nark) aetie i T "eat-resistinq
Cast steel ZG spheriodal zra--i

phite cast iroru
(machine nark) iROT

(3) The Brand of Steel Products Ladicated bir Ch'nese C'haracters or the
Letters o' -Ronanized Chinese (Table 2-1-3)

!:e2-.-3 Th'e et'~ojs o" Tndioatinq the 7rand on 3tool Prodlitcts
"larme of 33arzoles of Br-ind ehOno~

7Brand in Letter Tnd oa-tin7
Products Chiinese I-vnboI B3rinls
F-i*= iron The brands oxi ro r

Cpen furnatce .1ni~ ~ pncS PlO ind'cated 'b-, tne re,-U7e
pi.- .r-on Jianninh- 10 symbols. Then th-'e average
Acid converter Xuanzhu".n 13 S13, Sl silcon con~ent nr sone per
pi.7 iron Xuanzhuan l! ten thousand is alied. -.sr
3asic side-hlown Jianzhuan 11 Tn :, J10 instance, on :!ast nia -ron,
con'.-erter at. 4iron Jianzhuan 10 of whichi 'he silcon content
Cast oi-7 iron Z-.u 41, Z-Y- 30 z " 1, Z10 i'IlE ~ te brand
Cold-cist w.heel is "Zh-u 40"i or "Z411.

7 iron Ler 'I W
Iron alloyr The s-r-bls of th e chemical

Silcon Lron uiaO, ThiL149 SiC 445 elements -*n the iron aillor
"anganese :4rsn "eng 1,"enrl 3 "hl Mn3 brainds are irdIcaterl accord-

Titniriiron Tai 25,Tai- 231 li5,1 1in- to reiat,'ons, -in,'
Tn 3:- OC"TI'77'D
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Continued__________________________
Name of' Samnies of Brrand Methods of

Brandcin Letter Indicating-
Products___Chinese_ SymbolIB-ud

Iron alloy only the chemical elements
Chromium iron GeOOOO, Gze 5 1Cr00O00, Cr5 not the iron element are
Boron iron Peng 51,Peng 52 B 51, B52 indicated. 7'or exanple,t'e
Phosphorus iron !Lin 20 IP20 brand of silcon iron
Molybdenum iron 'Mu 55J.,vu 552 ;Mo55l,Mo5SS2 (Si"5'0) is "Gui'5" or
T'Lngsten iron /A, 80, 9 u 6 5 180, W6 5 ?Si"j5fl The brand o" a-
Niobium iron N-i 20 Nb20 gaenese-silcon allo.7 is
ia~nadium ir-on F'em 3 51, an 352 7352, 71352 "ifeng--,Li 20" or "'aM2CP'

Me~ns-i~o e~c~i2 niOIf the contents of mwain

tlloy Vepni ~ T17 elene--ts are same a'd t-e
Calciu-silcon Gai-gui 2Z) CnSi20 contents of f-areig n ae
alloy" rials are direrent,the

main contents are indicated
by arabic nurnbers alter
the Chinese character iccor
-ding, to the order of thler
quantity'. "cr exnmple, t-e
molybderun iron. o" whiich
the Tmol71bdenui con-ent 4s
551,it is indicated is""

or 155l 61o5 521 and

resnect±;-,el7)r '7 a-
nuimber in 4,,;e orler after
t I e element -7-.bols.

General carbon steel
A rade steel AX3, %-ian- 3, A3, AD3 General carbon stee ls

A-Suan- 3, 1-h. AS3, UF3 are indlcatecd t'r thne s,'n-
DL~, ~%2flAD3, A3b bols of A,3,C, and arabic

3 -rade steel 31, B-Suan-3 31, BS3 numbers in order. Tie gen-
B-Ji-rnL-13, 31-7th BJ5, 31F eral car--on steels ca-n be
'I-Suan-3- 7i 3S3' divided into I .rrade steo-l
7?-Jian.-3-Th' 3J3F (guaranteed nechanicail
B-Dinq-3, 1-1,1= 9D3, 731b propert7, 7_ -!:ade steel
-Suan-3-ban 3 S'3b (-Lunranteed c*-enical con-

3-Jian-3-ban 3T3b ponents) and C -:rrade steel
SpeciaJ. steel Te-3, -e-.i-in3 03, WJ3, (-uar-inteed nechenical

Te-Din-3 CD3 property and chenical comn-
K.conents'. o-ve--rter z-,eel
is pref xod iwith s'rmbols
of nrroessinT net-.oes;

TO n-2 CQMTTY'D
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Contiuned
_e of Spa-oles or 3rand"Tane of Letter I'ethods of

rand Ln iLetter l indicating
Products Chinese Sybol _ ___rnds

hasic converter steel is
marked with ,J"; acid
converter steel with "Suqn"
or "S"? top-blown conver-
ter steel with "1Dinlt or
"D";and open furnace steel
is not marked with any
symbol, -or exanple, "Jia
lit or "A1t; "?i-Vi4n 2"
or "BJ2"; and ItTe-Suan !I'
or "CS3". Steel which is
for special use is marked
with an Lnitial letter of
the usage at its end, for
example, "JIa-3-qiao" or
"A3q"; boilirg steel ind
semi-dead-melted steel
are resrectivelr marked
with "Fl or "" and "Wan"
or "D" at the end; the
killed steel is not marked
with any symbol.

Hi;h-.qulity 05, 08Tu 15,08? T{igh quality carbon
carbon steel 50 meng, 20 ban 5Y7'n,20b steel is often indicated

that its average content
of carbon is on>r some by
ten thousand. Boiling
steel and seni-dead-ne! ed
steel ust be indicated
srecificaI, for exampl.e,
the brand of semi-dead-
melted steel of which the
averae content of carbon
is 0.l10f is 1lO-ban"or
"lOb".
Of the hi,'h ouality car-

bon steel which has hirh
content of' mannese, the
manranese element -ust -
marked out, for example,
the brand of killed steel
of which the c-,rhon con-
tent is 0.5S and t:e man-
ganese content is 1.-
l.0Ois 1150 "enL" or

TO -- 2 .
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Continued
Name of Samoles of Brand -.... .

Brand in Letter Inf calirg

Products Chinese 3"tbol brands
The high quality car-

bon steel for special use
must be marked br using
Chinese characters indi-
cating usage or le'ters of
romanized Chinese, such as
" "20 uo or "2

Carbon tool steel Tan Tan 1 7, T8 Carbon tool s-eel can
Tsn-IO- neng TIO'n be shown b7 using "Tnt'
Tan-lO-'ao TlOk or "T" and ind " cated by

some per thousand of the

avera-e carbon content.Th1e
nann,ese element of carbon
tool steel with high con-
tent of -an7anese must be
marked out. The high grade
1ood quality carbon tool
steel is marked -ith sy-bols off "Gao " or " %it for
example, the brand of high
manganeae entent (0.15 z
0.40%0) carbon tool steel
with an a-era e carbor.
content of 120% is rTan_
!0-men"- or ITIOMtn.

East-to-cut 7i 12, Y12 The easr-to-cut steel
steel Yi-40-meng Y4*O~ is often marked b7y using

i or ,"v.' and ind-cated
.y some per ten thousind
of average carbon content,
for example, the brand of
high man,,anese content
(1.20 - !.55Z) easy-to-at
steel wJith an average
carbon content of 0.40&0 is
"Yu-10-meng" or "vYLCh".

Silcon steel used Dian 31 D31 The Chinese cnarac-ers,
in electric in- Dian "rao 310 G310 letters of ro'7nnized

duastr7 Dian3lO0 D3100 Chinese and numbers in the
br-nd of silcon steel used
in electric industr give
te followinf ne-minns:

The Pirst Chinese chaq -
cter "Dian" or a le-ter 'YD
ndicates steel used in
electric indust:-r.

TO BE .. T"'27D
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Continued

Nanme of Sa nles of 3rand ethods of
Brand in Letter indicating

Products Chinese brands

The second Chinese char-
acters"Gao", "-T'o, " Zhong "

or the letters "Gv, "" an d
It'-" are used resnectivelyj
to ind-eate the conditions
of magnetic f"eld when the
steel plates are exarmined.

#IGao" or "1tt - steel
plates examined when the
frequency is 400 crcles.

I ' ou" or "R" - steel
plates examined at a weak
magnetic field.

"Zhon-" or "" -_ steil

plates examined at a medium
magnetic field.

I- there is no second

Chinese character, it .ndi-
cates that steel plates are
examined at ai strong magne-
tic field.

The first digits of nxr-
bers (1, 2, 3, .) are ased
respectively to in'uicate
the degree of silcon contat
of the steel plate:

1 - low silcon steel
2 --- nedcin- silcon steel
3 --- hig'her silcon steel
4 -- hi-h silcon steel

The second ii-it (1, 2,
3, 4) shows the -uara~teed
electroma-netic propertv
of the steel plates. 0f the
sare allor -rade and at the
same examining a mrnet c
field, the -reater the sec-
ond digit is, the better
the electroma7netic proper-
t-r of the steel Dlate is.

The thiri and o'.irth Ii-
Sits (0.'C) sirnir the

'ollorinr roii-rclled s t l

0 -- cr~stq! erie -zt'rn
"',. 3: 0,TT-_7_D
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Continued___________________________
!ane of Samrnles of Brar'd "ethods of'

Brand in Letter 4i'dcation;T
-Products Chinese S-rab 1 Eiands

cold-rolled steel
plate

00 - cold-rolled
steel plate of'
lesser'degaree of'
crstal orienta-
tion.

Pure i-ron used Dian-tie 1 iDTl tfDan- -iell or "IDTfl is used
in electric Dian-tie-1-5ao !DTiA t ersrtor rnue
industry Dian-tie-l-Te IDTlB ineectric ind':str-r and 1,

23 ... t-e orier =numoer
I ~ adedafter isto dist-In~aish

;thie diff1erent bra~nds. At the
lend of the nure iron which '-as
better electromagnetic proper-
t- is marked wih"Gao" or "A".
At tne end of' pure iron Vnlch
~as snecial.- .zood electro-

magnietic nronert,. is marked
wh"Tell or -'o exarmle,

Allo:r steel
Low alloy l0YngGi:ozlMnSicu Thle chemical element s'rm-
structra 2 5-" en i 2S'!rSi bols in the brand of' allo-
steel steel are marked according, to
.U Iow stru.actuar-alI 38--e-"U-Ln-g-.o 38Cr"oAIithe existing7 re_-Ulatfons
steel 30-3e--n~--!kii 3C0r! nSi The V17s Of indicatinr che-
11lo7 tool -'eTi- 5rio nical conponents tre as
steel ; e-12,G e-Od 0r12, Cr,6fo il-ows:

4--ze-'Wa-2-3uai 4CrW,23i 1. Car -on content: Tlae'r are
Sprinig steel 55-3ui-2 553J-2 all indicated byr some per ten

60-',u.;-7 60Si2 tHousand of' a'!er-zge caroon
!!et-resistant, 2-Ce-l3 2Crl3 cotn.The carbon content of
stainless and l-:,e-18-Miie-9Tai lCrl8-iqstainless steel, igh electric
acid-resistant Ti resistant qlloy, high speed

steelsteel, magnetic steel and other

Steel and hirh 0-Ge-17-Lu-5 0Crl17Al5 alloy steels is not marked out.
el.ectric resis- 'e-l4-',ie-IL/- Cr~j4Ni24,-If' t! ere is redundance, the
tance alloy aIui_2-_1u-2-T 'u Si.2W4-Yo carbon content will be indi-ca-
Hi_-h-sneed tool '-Iu-l-:_e-h.-'a -,rlCrV2 ted b- some per thousand. 4hen
steel 7111c the a,;erae cn~nconor: o0'
Ball bearin; V3an-Ge-6 Crr6 'a1.o-Y -,ool st eel Is 1-re
steel Gun-.3e-lS1-h.-- U~~-thafl Or eqiual -,o 1.00, the

M'en, " carbon content '7i11 not. be
Steel usei 'or ;H!an-w0';-Tho marked out. II t1, e content is
lleldin~z bar Ha-- .>' OCrIl'- Less than l.D01, It .illi.e

37



Continued
Name of Sanmoles of ?rad 'ethods of

Brand in Letter indicating
P r o d u c t s C hi n e s e Sjm b o l h r_ _ _ _ _ _ _ _

"ie-9-Tai !i9Ti indicated by some per thou-
Magnetic steel Ci-Ge-5 CCr5 sand.

2. Allo7 elements content:
Except for ball bearing steel
and low chrome allo7 tool
steel, the content of alloy
elements will be indicated in
accordance with the following
principles (average content).

1) Wnen alloy average con-
tent is less than .50, in
steel 7rade, onl -re elenents
shown not the content.

2) 'Ahen alloy average con-
tent is equal to or larer
than 1.50', 2.50', 3.50'.
2350, ..., it should be cor-
respondinzl7 written into 2,
3, 4, ... 24 ..

3) 7hen alloy average con-
tent is 1.50 - 2.490/, 2.50 -
3.49% ... 22.50 - 23.49.

it should be correspondinsly
writen into 2, 3, ... 23

4) In order to avoid redun-
dance of the brand o' ball
bearing steel "with that of
other allo-7s, the carbon con-
.ent of ball hear-nz steel
will not '-e 7i-en, ind the
c"ir ne content is in-i-edle-
sone per thousind and is also
prefixed jith the nan-e of usa-
ge, ror instance, of ba'l bea-
r'no steel, o' wrhich the chrone
content is 0.01,, the br-nd is
'un-Ge-P" or "OCr9". Low chrone
allo- tool steel shows its
chrome content b- some ner
thous-n, and the content is
pref'ixed with "0", f-r expnnle,
"he brand of allo to'l steel,
,which 'ias a chrome content of
0 . n, "Oe'J ° ' or "0r,1".

The 7 ark of .eld'n- z'r
seel is nre"I"xed t .,

TC ' C.."TT. 7D



Continued
Name of L Samoles of 3rknd Methods of

Brand in 1 Letter indicating
Products Chinese Symbo I brands

or flH", for exarple," an-2-Ge-3 ' orfl'2Cr13 ". Y'aPnetic steel

is indicated by alloyt i elenents,• which is pre-
'ixed with Chinese chara-
cer 110,1 or lic ore

example, the brand of

magetic steel, which has
chrome content of 5c, is

CiGe-5" or "CCrS" 1 .

2. Old Standard (re-nd2ted by former Hea'-j Indcustry Ministry)
:n 1952, the former -aa~r industry Tinistry issued the steel numbering

method, which is essentiall7 identical with the current standard excent

that le-ters of the romanized Chinese characters are used to ind - cate

chenica]l elements, uses, processing methods and pourinq and casting methods

(Table 2-1-4)

9



Table 2-1-4 A1 Contrastive Table of the Old and "Iew Standards of

Using S7mbols to indicate the Brinds of Steel Pr-lucts

Name Old Stndars New Standards
Old tanddads

Acid converter steel At PS(acid converter steel,--ride B)
Open furnace steel tI (open furnace steel, --rade B)
Molybdenum n M.
Vanadium r v
Carbon,carbon steel b T
Chromium t
Cobalt Co
High quality steel 4 A
Silcon T 9i
Ball bearing steel 4 G
East-to-cut steel V y
High speed tool steel -

Tungsten x w
Aluminum u Al
Nickel Ni
Titanim Ti
Steel A (trade A steel)
Manganese MR

xa-nmples A 3-A3

!,t2-B2

40L -40Ms

*8 4 -T8A
41 t 15-GCr15

tXL-CrWMn

60T2-6OSi2

1 18 *93- Cr18NiTi

10



(2) The 9rands, Cor~osition, Properties a,1,4 'TseS of Steel

1. General Carbon Steel (G7?10O-65)

Table 2-1-5 The Mechanical Pronerties ar-.d UJses of G_'eneral Carbon Steel (1)
Steel Grade ________

'o0. S de-blo.m
of 7asic Oen 7Vrnace Steel S-_de-hlown 3as-c Converter c'd Converter

Order Steel Steel
G~rade X ne h rade,, ',rade A !-e^a Jre 'Ir.de A
'7rand S,'rnbol 9ran'd 3,rmabol Br- r-d 137rmbol B rind 3,;;7;71 _rand. S'.bol

(jai 1-
'U) AlF'

(hia- (Te-J -
2 (J4a 2) A4- (Te 2) C2 n nr 2) 1,32 n2'" CJ2

(Jia 2- (Te 2 (5ia -J.~ '(Te-,Ti-
k27 ?-U) 027 an 2Tu AJ2? Ian 2 I'a C.T2'

IP 3 F* .

(Jia 3) A3 (Te 3) 03 (J,-a-.i- Ai3 _0e-~ !1 1 S S3
an 3) an) an 3)

3

(h 3A3F (Te 3 C37 (jia-j'- VJ37 (:e-JTn C 73P'(>S V337
-a) an 3 7'u) 3 7 ' an -N

TJiL' . Te2 C (Jia, f A.-~ (Te-Jian COi4 (Z- -I %S4
. a 4 (e4 4 -n 4) -4 4 a n/

(Jia 4 U?2 ITe 4 C4? ( J 7J12 ( -'-an ~L i-u\
anL~' !~x)an 4'

TO CCE T77T



Table 2-1-5 The 1!ecanical Prooerties mnd Uses of' aeneral carbon Steel (2)~
Y eahanical. Pronerties

.10. Yield Streng th TLensIle Rpte of 1900 C61d 0end
of Strnth 7bct. Test.d =bend

Order (kg/mm2) dianeter Sinples of U-ses
Grouzned by Si-ze o =thickness
G o 2 GY)3 of tst7 7cs

Sos-re 7oarts of metal.
stru-ctu'-e for small lo-id,
paddin, p!ce, r-yet

34-40O 33 28 padding rinz~ fourdat~on
bolt, open pin, guy rod,

______________________ dr ~ Z of' press and welding

Aftlstructure c-)rmoonent,
gay rod, ringr, rivet,bolt,

2 22 20 19 3.4-f-2 31 26 stub axle, !nandrel, -C-.q Iwheel ("or Small load), hook,
padding rim-, carbureter

______________________nart rind weldin7 noiece.
Yetal structure component,

38-40 2" 23 carbuireter or c'rnnation
pn-ts which reqire no 'ii7h

24~ 23 22 41-L3 26 22 central strem-'th, hook,gwr-,
rid, carri-e loo-, rinn ,

Z444 25 2 1 cylinder, c-rcl ot
P'emsJe screw,, co-nect-L.
rod, whc xe, w~ed-: e,

3 _______________ d =.5a co-rer 'ard we -fn mece.
3P-40O 2"' 23

2. 22 21 41-43 26 22

44-4- 25 21
etal str.Cture co-nonent

42-44 25 21 -,-irni-n, -n:2e, mr'a crel,
cm.7 rod, hcol,' "oo-n rowrin-

4 26 25 24 45-48 2.4 20 =2a rod, bolt, wedre, switc-
,!nd 0 h~a--;' S ~O

.49-52 23 1? rec-.±re no -- ~~

TO :3E o-'Tr'7UD



Cide-blo,,m
2asic C-nen :? nace Steel 3--de-'blom~ 7as--c 'onverter c-*ri Convzerter

Steel Steel
'gr-nde A -Snecia2. 2-rade ::r-.e Sr zeclal : rade Grade k
Br-mnd S9inbol E-0 end S'ibol Srand S- rbol Brnd 5.-l 3rind Swmbol

5 (X-a 5) A5 (Te 5) C5 (N-~ T5 T~T-C5 (>&-~

6~(e,-' (JC6),75i-J J (.Tia-Su- IS6
5) n5) an)

(Jia 7~) A7 (Ji -: AJ7
an 7)



Continued (2)
"ech-anical P-oTert~es

Yeild Strength Tensile k ate of 1l,-00 0old 3end
Strnth Zxt. Test,! = bend

(k~~ 2)dianeter Sanoles of' 7ses
Grouned by size o = thIickness
GD IGp 2 GD3 Of tstrs Cs

T'irningp axle, nan-qd,-e
Pin -xle, switch wheel,

50-53 21 11 brike bar, bolt, enl
5 28 " 26 14-57d 3a screw, paddrli,: rin-, con-

5 3 ~ 6 4~'720 16 dnecti-nq rqd, hook, wedge,
c-grfeel, swItch and

58-62 1? 15 other parts ol' ,rfichte
-virenent zfs+-en-th ;s
ich. Th~e '.reI, l- 4 -14t-7 is

n-uite zocd
Turring axle, mand-rel,

6-o-63 16 '13 ...ain axle, clutch amd
frictional clutch, cnaPin-

6 31 30 30 64-6" 15 12 ring , brake steel band,
swtc -and srare r r t s,of-

628-'2 12, 11 wh-ich the renuirener± ofl
strenoth Is hi -.Iselda-
bility is not '7ood enou~h
Turning axle, ma-ndrel,-
main axle, clutch and

70-74 11 9 frictional clutch, cnal--n--
r-nr-, ba: steel ba-nd,

: 7 5 10 1 s'(itch and Str,,e na:-s
w-c -rc- enduz-e s-I.ron-



2. H-47,1 Quali'-. Carb-on Construction Ste el (0767-65S)

Table 2-1-6 Tie Chiemical Corncosition "ec-s-ica. ?ronert'es and 7ses
of Hi7, qualityr Carbon Construction Steel (1)

Steel G-ride Chernical Comonents ( V,

p S Cr MTi
Brand Sb ol1 C Si__ _____

n i C~ 5D. AO3 .2 2

(757ei) C3 .C05-DD3C2-.5 0,C?12C'l 2

0S 08 C. 505. O12 0.17-.C.3' 0.315,-.-'5 2.0 35 C."C~L 2X10 25

(lOei) 10? O0'..Cl4 ' 07, -2.! C.0 C.0/40 0.15 ".2-4

(157ei) 15F 1 2--0.1 _0 0c.25-0.9"1 '%04 %~~o 25 -.25

15 5 .22.~ lD. 3- 0.35-'2.645 /2O C.:40 0).25 02

206k

(2 Cei1 20?' C. 7~~C2 - -&.)J'2/ .U 27



Tible 2--i' The Chiemical Comosition, Mechanic-tl Protert+.-s ird 7ses
of High . ualit~r Carbon Construiction Steel (2)

..echinlcal Proert§es____
IYlell J Tensile Rate of ?.7Late of Lm' aot .-irdness
Strensgth Strength Ectension Contraction Falue ::o- An 70,e ~d

Gb ~rolledSte
_______________ (O~ ke~./cm2 )_te

-25 cc131

-. 2 33 c5

21 3 ~ 3155 3

23 T- 2-' 55 .

23 3 75 3

25 ZL2 25

TO C TTD - -



Table 2-1-6 The Chemical -,c zcsitio z)nMechan-iicaI Pronerties and "ses
of 2-i lit7 Carbon Cnstruct n- Steel (3)

Samples of Uses

-- r-soare arts of cold washed bar steel and deep die -ressed-
olate

The strength of this steel is not T-reat but -its plasticit7 and
,tenacit7T is ',Lor' and oerfornance in 1cressinc,exctendi4ng and bendi-nz I
7cool. Sca- -ts wnicl, real ire 7ocd Ol~ti'+ecee ccdic -

caz) packing ring. Car .u reer and cyanation spare cazrts which require no
'ihcentral srrz:sleeve, stub axle, stoppin7 block, sunortinz stand,

IcopyinT die, cogwheel, clutch cushion. The .,eldabilit77 is 0-ood.
Spare par .s which requaire :rood plasti cit,: p e, p adn:7 p iece,pakn

ring. Carbureter and cyanation parts which require no hlirh central
stren-!th: sleeve,stuib axle, stopping block, supporti-ng sta:nd, cop77"inc7
die. coc~wheel, clutch- cushion. T12e weldability is 7ood.

The vield point and tensile strenqth specific value of this kind of
steel is _nelatirely low but its-o asticity and tenacit,7 are both hnich, so
in the cold state, -it i~s eas7 to be pressed into shape 'r'i5 st-el Is
renerallyv used to make aur rod, clamp head, steel pipe backing piece,
aac~ing7 rin-,rivet. This steel shows no tendency Of temperbrtlns
and its weldability is very 7ood so it is often used to make weldi-ng

Spoare -oarts Wiich recuirze ngood plastICit1r: Zcane, paddineci i)-ece,nackin7c
ring. Carbure-,er and cianation zoar-.s wd-ch require no hnich cen-ral
strength: sleeve, stub axle, stoncinq block, su-nortn mc stand, co!7vi-nn
die, co.ffeel, clutch cushion. '.he weldabCift- 2s 7o0d. t_ can ' £so be
used to 'nke rowinc. rod, hoock, ransverse pole, -catchi;n~ wo4r, -cc"-

caraehook-. __________

P"La st I , teflacit".,, weaYtr an~d cold ;nsin er-orance a-re
all good, '--t th-Ie strength is relative>- low. it can b-e used to --Pae
scare parts 'hi-,-ch recelve no -reat 'orce and require 'hi - tenacit- .
can also Ice used as caroure' 'er parts, fastening car-.s, mold 'cressed
forcing and low load carts which recuire no h-eat t11reatment, such as 'colt,
screw, draw strip, flannel disk and storage zessel in c:-enical inaus-cr.

'ind stea-m '-oiler.

* Sance as -;.-z steel

7t can '-e used in various scare carts which dc no , be-r -rent snress
ccd eq-cre r ra eaiy uh lev:er,3xlebcx, screw, -- ror,

cra e nox. ccan il so :e used as carouret er i i cvc naticr scare -- rms
*io ha:i2fce decree W-arIc-ss -na r 'cu!Te no mcat -



Continued (1)
Steel grade Chemical Co.-csiti .( .

P S Or Y

Brand Srmboli C Si _._

25 25 0.22-0.30!0.i-'0.317 ' 0.50--0.0T0.O.OLO 0.25 0.25

3C 30 P.27"-0.35 P. 1"-0.3 .50"-.,3 0.?40 9.0O 0.25 '.25

35 35 0.32.- 0.17-0.37 C.50o-0, 0 0.040 !.1O 0.25 0.25

I I40 40 0.3"L-0. 45 0. 1'"-,0 3? 0.50-,-0. 10 0.040 0.04 0.25 ' .25

I I
15 45 0. 42---0. 50 3.i"-0.3 P C 50,,..- - '; 7. i

'!3 ' .2 5 0 .

50 :0 C.L '7 -. 55 C.7-,-..550>-0.'C 0.02, oco 5.25

5 3.7-- . 0-43 .

0.9 ,7 -.,C 4 C 7 - 9 -;



Continued (2)
ecl-nica! P- onerties

Yield 'Tensile !?ate of :I.re of :7pact "Thrdness
Strength Strength Th-<,ensicn Contraction iT-wue Fox- A-neiIe

I a rolled Steel
,__-___/2 ° (F.n/cm 2 ) ,Steel

28 46 23 50 9

30 50 21 5, 1-70

32 54 20 45 7 18'7

34 53 19 45 6 217

36 61 16 40 241 i

31 64 14 04 241 2-

39 66 13 35 255 21"



Continued (3) ________________ ________

Sarn.le of 'J'ses

The property is similar to that of steel No.20. This steel cnn be
used to makIe welding equipment and snare parts w',c:- are nrocersed

throgh orgig, ot pressing aind mechanical wrrking and bear no hicgh
stress, such as axle, .0oller, co-nector, ra-cki-na rin-,l, screw and
femal'e screw. T" e we ldabilit-T and cold straining~ plast-'cit- ~ i
steel are h-__>'- -ind there Is no tende-c'r of tanrner itees

-A-nen this steel is used in steel 'produact1 of small1 -ore'i-,- af~ter
reicand temrem inq, t-ere cones a sorbite struct_'re and~ eb

itsstrngh ad ynthesis performance beco-e better. n.c" sn= nrt

as screw, wi-re rod mu-r rod, sleeve and ax-.-
The prooert:-issmia to that of' To-.3O. lha od plnstCit-an

adecuate s- ren7-t*, so it can be used to ma:e such ari s bent axle,

'turn-_ng axle, axle pin, lever, linking rod, b-eam, starr w ee ' ash,
sleeve, h-ook ring,, packing rin7, screw and female scr.eW s ond of

.-s mostlyr being- _sed in t'-.e state of nornnalizingc and m.'-'c'tion 'Ind

7eneal,'r it Is no", usedor elding. -

:is rind of steel -has hiqh strength an tis4.ralrtho~
the processes of hardenin- -and tempering. It can be used for w-eldinp,
out before welding it mst be heated to l5C 0 C.Its wokbit s -cod.
'.Jben it is mak-ing cold transfornati on, i ts nl 5 ~astci 7 's so SO. 'rt can
be used to make roller, axle, craink pin, live -axle, piston rod, link
rod and disk.

It can b-e used in- s-are -oarts wh-ich require h-i~l sti-en~th, and it is
-efleralloT be 2 n;7 _'ze an state of -ciiato nd norm-aL .i-ng.

-3used to :nai'. -- de wheel of s-ean tubnac.s-are 7a of co'
nreSSO- ann n'sn- - -are nrsof co-iheel, rzle, niscon man,
stool :TC./5 can be used to reol-7ce c-2-en-,-iton s- an' it must go
throu-1h' hihfrecuenc- current or flx-e surf, ce hrei~

.e f *,-e steael :fr -e--=. carma:o wa h de-ree Ofi strentK'. cam. -e
I.sea- to7ak snare jaa whic seUr -a& ra s -,e res stece an,4
heir adi loz adth ercusi ,Te action "a'e not. '-reat, su'ch- as -a"

co:7weel, u rod, roller, axefri ctio o's seccnrdi_'r snri-n-, yi'-
s.'are used in farming. heavr-load central axl a nda-vc'e '-e'd'

1~
of thlis steel is not -ood.

After h-eat tr-eatment, thssteel s=-ows 1dev'ree :fs'u'ftce h-ardn4es
and strength. '-has good o ist- c-"- -ener'l _Iuo ~~
normali Zin h-ardeninq a. temoerinfr. '_tcin 'be -- c to - c-- -coweel,
linhk rod, al ri,7 wheel rim, flat sprrin an' roller, ind it _,- -' so
_ e used fr asig. tweabit and cold a-oa~: 1relu.
11 7" s Is a :ind of steePl which h-is ccnsiderab- - hi-.trn>md

-- nn



3omtinued (i)_____
Steel 3rade Chenical •c s (

P S Cr 'Ti
Brand Srmbol C Si _ _ _

60 60 0. 5"--0.65 0.1'"-0.37 0.50,-0.80 0.040 0.0/,0Q 0.25 0.25

6 =  5 D o,.,C'700.1.-..3 0. S-'C.O. "O O. 0.

.. 6 5 1-. -0.3O C.-4O 0,25 7.25

'70 0 .6'7-0.79 0.17-0.3- 0. 50- 0.0 0.4 3.25 0.25

-5 75 0.-'7-0._0 0. 1'-0.3" 0.50.,.'...00.O.040 0.25 0.25

3 0 0.-"-0.85 1.!--0.37 O. .' 40 C.O.OO 0. 2 5 .

5 P5 D . 2--0.90 C. !"--0.3'7 0.5 -0. 0.012 0.3/2 0.25 0.25

(15een7) 15"t 0.127'0.19 0.1'%70.3' .0.25
.. 0.04 0 .°° 0. 25 0.25

(20Men,) 20"n 2.7- 0.24 0. 17--0.3, C-.'--I3 0.402 C. 3/2 C.25 0.25 i

25'1en) 25- 'h.22,.C3C;. 17, 0.3",."7C--. - .C43 0.0 /LO 0.25f '.:2

TO o: .. c'T--T-,



ContLnued (2)
.ecqn;n-cal Pronert'*.es

Yield Tensile ate of Rate of Inpact "arness

Strength Strength .tension Contriction "'-lue "ot- mne .ed
0, iO, .0, rolled Steel(: L -) (.. / 2 '0.)" (1- .n c2) Steel

4i 69 12 35 255 229

42 71 10 30 255 229

43 3 9 30 263 22?

90 Il _ 30 2P5 241

95 11 6 30 2 5 241

100 115 6 30 3 2 255

25 42 26 55

2 46 24 50

50 22 50 o

TC . C.7..D



ontinued (1_______________________________

Samroles of Uses

snall sized articles made of this steel cs-n r-o t-irough hdeigand
those of larfe si-ze are mostlyr through normializing. It can bce used
to m-ake roller, axle, snrim7 ring,, srrir, -rarious racking rings,
clutch, can wneel, -and steel rome. Thie cold alteralilit'r -Ts low.

Lfter proper h-eat treatment, t-e strenrt an, -7ed h4"' , of' ~'s
stee'. leconie co--siderab>- hi-h. Arti cles of lar-e si-ze :-'d e o'~ hs

s-eel ,A2ll mroduce crack easi>'-, when the7 are thirouw-h hard-_enina , so
it i-s ,cod to h-ae normal iz'no.%u azrticle o' small size can -a-e
ha_-denino,. 7.iis steel Is no-, sensirL-re to o e=erin-. s 71 -11

used to make 'ral-e soring-, srninc ri4n-, axle, roller, vr-ious naco'-i-
r- nEzs and cam' wheel.

7-e strength and nlast1Uici-t'r ofeth Is steel are t,-an ' steel

l.5and the oth-er properties ar-er,! ar-mroxin7ate. The h-ardenab'cility7
Irelati-,e2-7 low. It Cannot qo throu-h hardenin7 if thle diameter of

ias-.'rnT is o'Ter 12-115-m. It i-s onl> cood 'or s-.g srcns- o- small
= r-ss-sector and i t i*s mi>used to ma:ke flat S r4in-, c~lindic-2l
srinn, Steel wir,4e, steel band a-d wheel :-im.

Band SDfnrin, h-eli-cal sprin:7 and abras--,e resistant s-care -parts

3Bind spri4ng, hel-1ca snrinc and abras ,e resstat s-are rairts

Th-e strenrth of thi-s steel Is '-ife taan steel 7o.7 1 but
flexibP s low aind the oth-er pnroperties -ir a-7oxf_'ate

of snall cross-section and low bearing strength. T- can al-so be used
7to a:e rail car, autom ob-ile, tractor andi fle s"z r of -lach'nes,

-calsni~u.szor- and s'eil wir4__e al-d steelbad
115"n steel is a cementation Steel -.1l' 'ic- -=Lraese aind low carb-on.

Its nronert'es a-re similar to -hose of steel -o.15 excen- that- its
ha:-' enabil1 tr, s'rer-th and plasticit-7- are a'lhhr than- s~eel '-o.,,:.

:tcan be used to nakce soare cparts wh-ich must b e cjrbuize an4eur
th ~iechainical -romer+7 at central mart. The 1.eld1abilt'r is l-*nh.

C Prburi4zed steel wi'th hi-h man7ganese and low carb _on hias rromerties
si~~to -hs of 5"n. t cain be used to ma':e ca:7 shaft, CCne~.

axle connector.rnc cht :raw_ rod. The we I !abi Ii -77 _*s -c 0
.he strength andha ebi_ o" his st;ee I re be r tha ~'se

ofseql .-o. 10 and 15. --t can- 'e used to -a':e carbueter andei- .
snare nars such as cam s~at c''hel =le connect r, wini -in
nln, draw' r'od. Th-e wedhl'- s good.

TO 2c:2



Continued (U
Steel Gr-.ie Chend.cal --31______

Brand Sym-bol p Si I ___________

309

(3C/,en-w) 3C".n 0.27e-.0.35 0.J-1,0-37 C. ,C0. .0 0.04C0 C-040 0.25 %.25

35U
(35!'en-) 35'- Q.32-0.40CJ'--.3~ ~--. C.CZJD I.C? - 0.25 C.25

(h.C~erg) 4i4, 0.37-045 0.J-",0.37 O.0,00 O.1/.C 0.25 0.259

(45'eng) 44.51Mn 0.42-0.50 D."--0.37 C."O-1. C 0.D40 9.040 0.25 0.25

5otM

(50,en.z) 501'-- 0.2 -0.560.2~-~ 0.'C.0' C .z .25 2

65 01-'.1

(651'eng) .6 C' .62-C-.7o 0.1'.-0.37 0.90.-.2' 0.0/04, 0.0/0C 0.25 02



Cotinued (2)
ech-anica2. ?ronerties

ie~. Teis~eRa te of R-ate of arcc -Iness
Streng,:th 3trern:thf 7 tenso Contraction WUp 2.ot- -- e iled

0, bO0 rooled Steel
L(::7/MM2) ) r- (712) ( .-I/cn 2 ) Steel

32 55 20 45 21 2227

31 57 1 L5

30 60 2245 6 2

15 425 2-11 22-

40 0/6 13 40 4 255 217

42 i1 1 35 2 6 22"

93C 2 5 22C,

302 ' S 22?,



Continued (3)

Samnl'es of Lses

The stren,7tH -nd> 'ardenabilit of this steel are 'hi-her t-an the
corresponding carbon steel.Thie weldabilit.r Is meanun'_' no_ the n1-sticit7
~sgood in cold transfornatian. It *-as 7ood cut- ;rr'.-nabilttn
3 t there is a tendenc cv of t ermer briatleness. After fri it 77ust

be ternoered '-edfael7. It is -eneril>. ben used in a san-te ;
normalizsng. It -s used. to ---ce boit'screw cn, screw,le-er, brake naAde..

Abrasilre resistaint sncare rarts: urnfnfr a:,_e, rondrel, c o -whe el'
11rrPa-4n7. rodI, bolt, f'ena e scr-ew, screw. 7:-e eab~

This steel can be user, in the sttof nornallz.n- or >- rdenin=
a-nd temerin-. It4s cun;in7 -.irkCabilitr is qood!. 7"'e z-'-stiCi-r iS
nediuzm in cold transfarmatian. Thie wel-abill-r is poor. P- can eused
to makce fati-7ie load bear;=~ parts, suc- -s a_'e-tree, screw which-

'wor'ks under hfhstress -nd screw can.
Abr-isive resistant s-care prs: -,',ninrr axle, mandrel, .cagar-ee_,

ork, -riPrnn rod, '.,olt, fenale screw, screw. T'-e weldabilit-, is -Doar
but the laadinq ability is :g;ood. :t1 can also bce used to nc!L e c-"u~cn
cushi-on,, spolined shf't free joint, can: shaft, bent axle, -utoriobile
rear axle, a::.chor bl~t and doucle-1,eaded bolt. ____

7-e flexibilit-T, streng-th and hardness of t,:is steel are all !kich,
anid it is used mo'stly afe'r -er n d temern- '--ut -nder s-ne
ccnditior. it can be used a-ter no~ali-'. T"e iesai -v or.
I_ ca-n be *:sed to 7eL-e h eat treaten oar ~-s !.frich recu ire ase
resista.-ce and can act under -Load, sic'- as ccoT.;heel, --- Shaft,
fricio C - s 4an-d centIral axI.? cra -a~o nnr ____

_>estren-"tof istcee is d tU.-e~adnbl s -
thanr cairbon srina. steel. And ".e dernc- -f 'ec rbonizatio s

boUt it hasZ 07eerit sensi tiveneS :,o 2t is eas-- to nou~-
crnIc :s ann(, a_ so s.nas temper br4' - -rSS. Itcncue

01'n- -o--e s-orino:, Vario-_us f:la ind c'-,"-" s-ri-s

thenenc of' leca'oniz at-ion --s sna-.a .eL" s~~te
ness, so -s ea, ta nro(!-ce h-ar-!e.-in' ccr-ic"s a.t also -:7 s ~-

-Ilenss -cne u-ised to .a. Le r _c s"a-c - " zrn
of la- s-zse c,013 seat- s3ra=, oa-r nr cA andi o--.er a~s
rqss-I" a:--ul-a"l 7mcaciines narts, uc& as nloua an-' cutn k:nife,.

It cn -Ls rs, ,'-It' sorusn -u'tc
-v= n- sr



3 Sa s,7-to-cut Construction Rteel (Y519?1-63)

lahle 2-1-7 The C .emical Composition, ''ch-inicoJ. Properties
n~nc3 Uses of 7asy-to-cut Constriction ' teel

Stec".
=de heical Co-nosition e 1 ri' re~te

'ot rollin-, no Cold d-c-iwi no-

C ,.n Si S P t t e."~'~n (k'--2 tedn
A, ltestSl ale of ue

(% f.4 ;o s +i -le 17 -

511 V2 TiTo mace screw ini'
512 YI 0.0 Is 5 

20  
. 42-51 22 36 160 60-805~27j70 167-~fnl ce

_______ 0 0.1 2171-

820 Y200Z -qi@l 500- 661 20 30lg12-80 57-76 54-73; * 167- mac.e setan

.~~ s u c -u' _s rr Wf

6.O-7IS I a~TO mak'e rirts *Th ice0 <35 9l.0 61 )isS 185 6~-94 0.VI- 6. 0 1-'reauire hiah stront':ce

I
i-m Y4@M".si 1 15J O.o: ic7I 14 21 120? - 0*-0s J17.0 j1792



!a-' 1  1 Te Ch-emcal Comosition cf' Theral
Low APlovr Constr'ic-,i-on Steel

~ te J al Chemic-i. Composition

'S V-- 'Ti Nb P 0

flo9Uqtl 09Mkn V <0. 12 0. 80-1 .2010.20-. 0 00 04 -0.121 - - - p- -

2109~ I 015-.050 -3I01s 2)~ l 9Nb <0.1,, 0.80 1.2 0.20 .:60
309Z1 (09,M.2) <0.12 11. 10-~ 1.8010. 20- 0.50

51W 18Nbb 0 1-.204 0 .20- 0.1 - - - -0

8 COgQ W 08NMnPR, <0. 12 0,.90-1 .3CO 1 00.501 - -8-6. 13'<,. 2C

7'9jjM~t 09Mn(-uPTi <0. 12 1 .00-1 .50;0. 20-0. 501 - <0.03 - 095 .11-1.40
flogtz 2 AP 09Mn2V -< 1. 12 1,1 .4 0-1.800. 20-0. 3019). 04 -n. 101--

0l(09tz 2 it) i(Q9M.2S1) <0.2 .1 .30-I .OMjO50-0. 80 -- -

10lI20~~. '12MnV 40.I Z 0).4I.3-0 0-.

1. <~~ 0. l2M P 6Q 3 0 "-- 10~32-.0 - 1 . n7 -0. i "0.l 20: -

11" 4 ut , 14 .4M.,N hb 0 2-0. ,q. 10- C. < ~0, 17 0. 015-05M~ - --

31 1. !14 nN b :0. 2-0. 18:.80 - I2):-.~ 05S00~ - --

15I3~i iMne 0F20.2l.0~.2. 09-0.~u - 1 -0 050

:E$ ;IAMnVe 0.12-0.1"l.0m .0,.0~.(l u~

2glqV?2 0.1V 11 -1) 50 -

2 1;1 ii OK 'N .2- . .Th "-1-' l 7 20-0. 50!0. 05-0..'



T -le 2-1-9 The Mechanical Properties of 'eneral
Low Allo'r Constr-,ction Steel

Steel Yield T ns 7e Cold
Steel Gr.de thick- cont strenTth ra e hend-

ness or , b Ing
d diaenater (,/-n 2 ) (k7/ z.2) ' *est

_ rndS__ -__o!_ (r_) Io less the__

c. 16 30 44 22 d -2a

17-25 28 41 22 d =3a

r. 16 30 422 d=2a
U, T7-- 5 28 40. 21 1 =3

416 30 45 21 d 
= 
2

3(9 2 Mn2) 17-30 28 43 21 di -3
i3- 0 " 26 42 21 d

416 30 45 21 i = 2
4:12i 12 n

17-25 28 44 19 1 =30

5'! -1b e 130 46 24 ,i =

<5 36 48 20 d = 2 a

6.084 ± i 0t E MnPRe
6-16 33 46 20 d =2

a

< , 0 n P16 35 50 21 1=2a
TO09 r.j ,O; t 19 %1nCuPTi'

17-25 34 50 19 -3a

8 9oi 2 S. 09\n2V 5-20 35 s0 f ! d .?a

.16 34 48 23 d -20
9109142 ) l (9Mn2Si) 17330 $3 47 23 d -2a

2 I16 35 50 21 d .2c

17-25 34 50 19 d -3
a

11124 at N2InPRe 6-20 35 52 1 21 d =20

12,14m1tt 14%fnNbb 6-20 35 50 21 d =2a

1 i16 36 50 20 d 
=
2J

13 .4=- 114MnNb 17-25 b 34 48 18 d =30

fs>r t -a ao.9: s r = scuLare 2 r- d steel =.' : .r stee

T C"i'D

.- I



Steel Gr~ade St21 Yield "TensI-ie:t. o

iresor O

L~ "0 oless th _________

17-25 33 5r

1416iz 161 26-36 31 4 19
38-50 29 19 I d-

4

)55-100 5,2' 28 At 5

1e+L0ia Z% jti0M:.Nb R, <io 40 .S2 12Q

< 5 99 56

5-1I6 40 54 1

17-25 39 52 17

2 3635 50
38-50 54 so

'i5\1nT 40 54 19 1
U 4 9 52 19 d 3 1

S6M~b £1 4 54 a5

£1 46 55 1
26il4WVtA~ ±j ,1r. V T iRe 32

3-042 5 4 9 j 32

<16 48 952

<i As 60 : 3

I5X~ SMUYNT 26-1% 42 561
___0___50__ __ __0_ 54 IT



Table -1-1.0 The 7ses of ;ne--al Low -.1-o-St ,,
steel_^r,!,!e .S.nnles of 'uses ___________

7' e 09'!n' steel, -:S -ood imnact tenac-_*t ~ 4 ~
and anti-errosion oror-.c!n h~e userI to nn: "'. o c a,

welding pipoe and ),essels.

O ThThe 119"n~h steel can be used in the state of haot-ol it
to make autoc-L" and locomoti-e.can.

ST9In2 The 'DY3,-n2 steel has -ood , tii and tenacit, -and Lts
is excellent, so it can ".e used to mlelocomo-i-e

Tie inte-z-'rei nrorert 'Jc nodea neran e -"

formaince :)f 12:n. ste ' d, 7 so i: caIn . e uzsed to -':e
coiler aInd -vessel.

lY~bb The 11-bb semi-dead steel hnas ood o st-,it and
i e-,dability, so It can be used to make Tpressure 'vessel an.
elevator machiner7.

_-nple The,0 vP~e steel Hais good onti-atmosicheric corrosion
nerformance and excellent weldIability, so it can -e sed to
make vehicle, welding pine and oth-er sznare narts -ich r-eouire
strict anti-atrmosorneric corrosion perfornance.

3I9'rDPFTi The O9!niPi stE.el has good anti-atmos-chenic corrosion
I oer-'3nmace and good i'nte~rated 7:ron ert.y, so I cin '-e ,sed!
to mak-'e 7rehicle and vessels.

-C' _-me??M27 steel is -.'e st.-el 'ci s 'ise-A -L lo

is *. 1'used to maefree-z-= enui-ment, --e sse a:d ' 7--
line.

"-n 2i 9 -e '9"z:23i steel can h:e .,sed' to :7-!r lowr o

12Y7 Te 12"niY steel is an ordinanry constr,.c-,Lon steel, w',c
can be used to make vei e Ie structuril piece an:_

l2:'nFe The 2MnP~e steel '-as -ood _ +e-ra-ed 7ronert- in-' t
anti-atros-oher-_c corros'ion zcerf-ance is a our -et
so 4it c-n heused to rak<e cra ne and o"-.er 7etal '2c ua
a-eces.

Th-e l/eA e -'' t-a a e~~n

.eo~anlcalarc-ert'~--C- ls ~ T;~



Cont inued
Steel '-r--de Smnoles of Uses

particularlv? -cod, so it can he used to make 'ress~ls used in
chern cal indust-r, pipe line -and crane.

ih~f l Te 1J 'n-h steel has 1- od integrated nech-anical prooert-I
and we--dability and it can he used to make -essels of ' minifI

the pertin ten eraure is - 2-j-45 0 0 and o'-her weldin--
struictural nieces.

The l61rn steel hnas '.2ood integraited mechanical '2ronert7,
w~eld a-il I ,-end -,or abili d711 *t, , and it can b-e wie' sdto nake
--ehicles, !a- .,eseLs, nipe i-ne a nd h-eav.- mac-ines.

7 ~~~The innact t enacit7y ind colId bef!n 7Derformo:nce of
1; 'n~e seeli'-n those or 'o. n steel, ano.to

uses of th-is steel ar'e sam-e as 10' m steel.

lO!-P_?hb~ The lO7nP~b~e steel has 70ood integrated 7 ecircal
property, weldability and arti-corrosiar. performance, so it
can be used t-o ma.Tee netal stupu iece.

l51!n7 The 15--nV steel ha s -2d ciabi4,wohiit
* 4~l~bil4ty, o it wder used to make 'iinh _)re~sr o~r

higni uressure -v.essel and ele'ration eai.-aTMen;

15"nTi The 15T'nLi steel has -ood inte, r_,ted rnen- n
w 'iedabil'tr, and it is used to m,?ke weldin" stucra iece
-or bearInz 3'nami c load.

Ii.n;C-he 1li'n'. h steel '-as goodte inz4d I-net-a
used ton-.ia' -.ed-n stzric--re, z;u-c, s -essel, n4~7

line ond one ecmapnent.

L~77Ti.e he ~nY± steel '-os c-_-o inte-'ed nr--er an
a ~au.n,, 4  ts lzew s a 4- cu I' a 1-

good, so -cn be usedi to '-~~"-sr esevno
..,ac' -ne i n .e7 elinC- stru'cturl, ee

T-he lnUsteel h-as st -ren-,th and -cod nl)_astica---,
tenacity- ind weldinng rer:sraoce. :tcan ::e uIsed to mk
bol-er"'n am h - ressire -ressel.



5. Alloy Construction Steel (776-71)

Tabe 2-1-11 The Chemical Cor'onents of Alloy Cons. uction teel

TSteel Grde Chemical Composition

i~~~ toi Vo~. Tio: Mo t.o
1 101 2 1 ON1n2 0.07- 10.20- !1 .20- -

0.131 0.10 1.6f,

2 tS1 2 15Mn2 0.12-- 0.20- 2.60-
0.1 0.10 2.401

3 20U 2 20MnZ 0.17- 0.20-. 1.40- 1
0.24 0.40 1.901

4 3')G 2 30MnZ 0.27- 0.20- .40-
0.34 0.40 1.801

5 35 2 35Mn 2 0.32 0.20-
0 32 0. 0 10 80

6 40MI 2 ltO~n2 0.37- 10.20- .t-
0.44 0.40 1.801

7 4551 2 'tSM 2 0.42- (0.20- .40
0.491 0.o10i 1.80

s 501 2 !SO n2 0.47 Io.2o I -

9 7k0.55i 0. Ai 01 .g0j

10 35 tt ,7Si'.n 0.34- 1.10- I. I

I'

II l2~~td tOSMn 0.3 .~- .O

0.1 .'

I 6.Z i01 2 1. M'-

7 .C 7EC ..1---



Continued

2teel ~~' en'~d c t~ic2 om otn
y l'.~ S"~bol c m. M N f ~\~ w j.2 Ni V Ti B Al

13 154A IIMnV 0.12- 0.20- 11.30- 0.07
0.18 0.40 1.60 0.12

14 20 2oMnV 0.17- 0.20"- 1.30- 10.07-
0.24 0.40 1.60 0.12

15 25M 2tR. 25Mn2V 0.22- 0.20- 1.80- 0.10-
0.29 0.40 2.10 0.20

16 42& 2 A 42Mn2V 0.38~ 0.20- 11.0- 0.07-
0.45 0.401 t.90 0.12

17 45 ? 2 fA *45Mn2V 0.42- 0.20- 1.60- 0.10-
0.49 0.40 1.g 0.20

18 154U 3 46 *15SiMn3Mo 0.11- 0.90- 3.00- 0.50-
0.17 1.20 3. r 0.s,

19 30t1 2 MOi *30Mn2MoW 0.27 0.20- 1.70- '0.40- 0.500.-
0.34 0.40 2.00 0.]i 1.00

20 20 1 A 2 fIt *20SiMn2MoV 0.17- 0.90- 2.20- 0.30- 0.05-
0.23 1.20 2.60 0.40 0.12

11 2561ft 2 ltq * 2SSiMn2MoV 0.22- 0.90- 2.20- 0.30- 0.05-
) .28 1.20 2.6C 0.40 .1

22 30 M 2 %tR,*30SiM,,p2MoV 0.27- 0.40o- 1.00- 0. 10- 0
I O 0.331 0.70 1.901 0.501 0.2

23 35 2 ,, 2 11 * 35Si2Ma2MoV0.32 - 1 45- 1.609 0.35- 0.10-
0 381 1.751 045 0.20

24 237FVA2 1HRI *37Sin2MoV 0.33- 0.60- 1.600 0.-0- 0.05
S 391 0.9 1.90 0.501

TO BE CONTFTr74D

34



O'ontinued _____________________________

3S eel ?1rade &T Ofn5(~
0. I iI

I3ra-I5'rw'coJ. C v, m Noj o XV V ri B3 Al

25 12419 2 IAA * 12SNO2WV 0.09- 0.50- 12.30-~j 0.0 0.05-
011 0.801 2.701 .0 .2

26 16414 2 "ti4 * 16SIMl2WV '0.13- 10.50- ,2.20- 0.40- .0-o.ig .801 2.60 .801 0.121

27 15f&4 3 MUA * 15S MO 0.12- 10.4~0- '2.90- 0.0 0.0
RW V O.181 0.70i 3.301 0.0.0.02

28 3711M 2 ~il% * 37SijMOiMo 0.34-06-16~ 0 1.0 0.05-
% IWv I 40 1.9 0501 1. 0.12

29 20412 Ui 2n2B I.7 ;12 l.50-'.01
0.241 0.40 1.-8.0- 1 0.0

30 2019tkUM 20MnTi~ 0 7 .213 3 0.004

I 0240 0.401 1.601 0. 121 0.004
3 219 ~i 25n~i :022 0.06- 0.001-

32 '201, 2 kW 1*2O~ta2TiB 0.1-,- 0.20~- 1.50- 0.0 2. 0.004-
0. 24 0.4u 1.80 0.0.1

33 lisialU * 15MnVR 0.12-- 0.20- ' ,a 0.0 0.0 1
0.8 0.401 1 .60 '0.12 ~ 0.004

34 20j~tRti ?OM nV P 0.17- it0 1.20- 0.7 I01

0.21 0.40 I.0 1 0. 0004
35 2 0 t 2 V4 VP *2.%fn2V~i 0.17- .0.10 0 - 0 .07*

I 0240. .0 -0 
0 .1 j OO

360 6 1 ',4 P~l .-'Si %I2 n.0 1.6 v p 0 . 7 1.701 SO ,31

I n 7i _ _ _ (I I-

-3 5CT~



Continued

Stee! Chenic2.l Comnsition  %)

3ramd IS,-bo 1 C Si 1  M. Mo WI W N, V T.i B Al

37 30 2M i*q3OMn2MoTiB, 10.27- 0.20- 0.40- 10.30-- 0.020.0.-01
0.33 Q.40~ 1.90 0.40 08)" 100 04

38 40N 040B 0.37- 0.20- 0.60- 0 .001-
0.44 0.40 0.90 0.004

39 45 AS B 0.42- 0.20- 0.60- 0.001-
0.49 0.40 0.90 0.004

40 son 5SB 0.47- 0.20- 0.60- 0.001-
0.5 0.40 0.90 0.004

41 401U 4OMnB 0.87- 0.20- 1.10- 0.001-
2 0.44 0.40 1.40 0.0035

4 56 45MnB 0.42- 0.20- 1.10- 0.001-
0.49 0.40 1.40 0.0035

43 456926 45Mn2B 0.42- 0.20- 1.40- 0.001-
0.49 0.40 1.80 0.00351

44 4OWtRU 4MnVB 0.37- 0.20- 1.10- 0.05- 0.001-
1 0.44 0.40 1.40 .10 0.004

45 4.0 iU 0; IN 40MnWB 0.37;- 0.20-- 1.10- ;0.40- 0.001-
0.40 1.40 0.80 0.004

46 3841 38CrSi 0.35- 1.00- 0.30- 1.30-
4740l 4CrI0.43 1.3Gj 0.60 1. 66

47 40 4ocrsi 1.20-O .30- 1.30-
T51.6Co 0.6C 1.6(

48 1S 15Cr Mn 0.o12-- 0.20- *.104( 0.,4
0.40) 4 10.70)

TO BE CC-: ----ED
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Continued
3te .....e 1 _hemic , oaio sition

0. 3r.nd. Sy2m i C Sj Ma M. WCo . 3 Al

49 201Af .20Crkin !0. 17- .0.20- .00.90- 0.90-

0. 24i 0.4 I 0 09].201
SO 4042 4OCrMa 0..17- 0.20- 0.90 - 0.90-

0.45 0.40 1.O 1.20
s1 20461 2oCrMuSi 0.17- '.0 0 -0 00 0-.8-

0. .201 1.10 1.10

52 25 fl- 7SCrMvSi 0.22- 0.90- .20- 0.860
0.29 1.201 1.10 1.10

53 30.I: 30CrMnSi 0.27- 0.90- 0.80- 0. 80- p

0.34 . 20 1.10 1 °.10
54 5364IF 3SCrMn2Si 0.2-31.10- 0.80- 11.0.

0.3 1.401 1.10 1.40!
55 1649 2 FA 1 SCrMn2 SiioO.13- 0.40- 12.00- 0.40- 1 0.40- !

S2OCrV 0 .1.9 0.701 2.40 0.501 0.701 0
6 2 0 0 t R 1 2 C r 1 7 - I0 2 0 , 0 '! . O

4,",V.2 0T Cj"OIo.,

57 4owK 4crV 0.37- i0.20- 0.50- 1.so- 0.10I I
I .,, 0.401 o.o ! 0.201

58 45MA 4SCrV '0.42- '0.2- 10.50- '0.0- .0.10-
0.o 0.46 r. o l 1.10! o.20o

59 50 InR SOCrV 0.47- 'O.5n - 0.80- 0.-Io.41 n .to 10; . 80:1 .101 o. 2 0

60 2 01tk 20C MnTi 0.17 i .0.20 f.100°°.2 o 41 o., ,1 o i~ 101o 1 3 6! -

TO 7E CCVTPF3I D

37



]z :.Le rj

Stel Grade _ Chemicil Co .osition

'.,0 -nd S'rM-ol c s, M. , N, .V B

61 301A 9 t 3OCrM nTi 10.24- 0.20- 0.00- 100T- 0.06 .

0.32 0.40 1.10 .0 012

Il ,o .13- 0- 0.40- 0.40-
0.19 0.40 0.70, 0.55

63 1214 t2Cr Mo <0. 15 0.20- 0.40- 0.40- 0.40-

I 0.40 0.70 0.55 0..0

64 1SONM i5Cr Mc 0.12- 0.20- 0.10- 0.40- o.o..o.
0.10 0.40 0.70 0.55 1.10

65 20 4U 0.7- 0"".20- 0.40- 0.15- 0. 80-

66 34U 1 0r .24 0.40 0.70 0.25 1 1.0
6 i301M1 4 3QOCrMo 0.26- 0.20- 0.40- 10.15- to.8O

-

0.34 0.40 0.70 0.25 1.10
7504 3SCrMo 03-'o. 015- 0,0

0.40 0.4 0.701 0.25 1.10'

68 420 M 42Crmo 0.39- 0.20- ;0.50- 10.15- 0.90.
0.45, 0.401 o.s o .25 1.201

IISW I Sffi 0.12- 0.20- 0.90- 0.0.

3.101 0.40 1.2C 0.30 i L.3c

70 20 IN 11 20CrMnMe 0. 1l I0.20- 0.g !0. 20- 1.107

0 24 0.40 1.2 0 0 .20 0032

71 140% tsw '4OCrMnMo '0.37- 0.20- bo .~
7 0.45 0.40j 1.20t .0 -. 2

1 14 MR IC V 00- 0.20- 0,40'- 0.25- 0.30- 015'015 0o 0 0.70 0.35 0.10. 30

TO -E CC''I7..D



Con'tinu~ed ____________________________

3rarnd S77nbol lc~s sMrIMO' w C, N v T B A

73 1214 1 4MR 12CrqoV ~0.08-- 0. 20-- 0.40- .0.25- 0.9o-0.5
V0.0 .0 0.710 0. 35i 1.2(l ' 0.5301

74 2414GI 124CrMaV 0.0 :0.20- !0.30- 0.50 1.20-I
0.281 0.401 0.601 0.601 1.5cl .3

75 25* 2 Mt 25Cr2MoV :0.22.. 0.20- .0. 10- 0.25- 1l.50 p 0.5I 02910 0.4c1 0.70' 0. 15; I.0O 0. 30

76 25492 41 1 AI~ 25Cr2MolV 0.2 0.20- 0.50- 0.0-!2. 10- 0:.30;-
0.291 0.40j 0. 00, "T 2.o1srI

77 '0.MA lr~o :30- 0.0 0.0 20101 1.50
35*~ 35L~oV0.31 0.401 9.20, 0.30! 7 130i .0

78 3894A 38CrMoAI 0.35 I20- 0.30- 10.1 1.35- 070-
0 .Z421 0.40 0.60i 0.2F 1..60

0.14 9r~I~rov 01-1O20- 10.30- 00- 0.0-2. 50- 05-

I 0.211 0.40! 0. 901 0.7010 0.0i 3o. .
00 0§3 ~IR2O~3MW !0.17- 02- .30- 03- 0.30- ;2.Of- ' .70 -

0.1 2410 0.40j" .10 0.51 0.61: 3.0110.!e

8U 15*b !I5Cr 0.12- !0. 20- 0.4n- c. '0-.

62 20*s 20Cr 0.17- '0.20- 0.50- 0.70 -

0.24 0.4ol0 .8100

83 30f& 30Cr '02-02-'.0 i.0

102 .0 ' 1 0 80 0 . 1

84 1350 35Cr 03- 0.20- 0.50- 10.70-

0.391 0.40i 0.001 c

TO 3E ,CCTTTT'7ED
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- teel Grade iChemic2. 3oiosition_______
4 d

'o.,o If J*:ra i - coi C Si Mn N W % Cr Ni v 1  Ti B A

85 40* 40Cr 0.37- 0.20- 0.50- 0.80-
0.451 0.48, 0.801 1.10

86 454 45Cr 0.42- 0.20-- 0.50- 0.80-
0.491 0.4f 0.801 1.101

87 504 50Cr 0.47- .0.20- 0.50- '0.00-

0.541 .101 SI
88 20s 2OCrN 0.17- 0.20- .40- 0. 45- 1.00-

0.241 -0.40 0 0.70'! 1 0 -

89 40 40Cr N! 0.44 0.0 0 00
0.41 0.o80 0.75 1.4 C

90 4 il 45CrNi 10.42- 0.1-0- 0.50- o ~ .. 1~ .00~-

0.49~ 0.40 0.0 Io 15 75
91 I12 gi2 I2CrN2 0.10- ,.20- 0.30- I 0.60- 1.50-

!. 0.C0i ,.'01 0.901 2.0L

92 i260 3 i2CrNi3 '0. 10- 0.20 . 0 .0- i 0.60P- . 5

i 0.1 .401 0.601 0.901 3.25120013 2oCrNi3 0.17- 0. 20- 0. 30- A 00 .
0.241 0.40' 0.601 0.901 3.251

94 30 10 3 13oCrNi3 0.27. 0.2 0- o. 0 . , , 0.60- .0 .7
0.4 0.401 .3 0.801 I 090 ST.251

40



7 Steel Gride Chernicil Coon osition _ _ _

3rnd., S bol C I ri i M Mo W Cr Ni v Al

95' {4 * 3 037CrNi3 00 .30- 1.20- ,3.00-
0.41! 0.401 0.60 1.6( 3IT5

96112 2 W 4 ,-2CrN4 '0.10- 0.20- 10.30- '1.25- 3.25-
0.171 0 . 0 I 1.75 1 3 5

97i20* 2 , 2oC2Ni4 .0.17 0 .0 0.30- 1.15- 3.25-
i24 0.40 0.601 1.751 75

984091 4 oCrNM N 0.37- 0. 2 .0 - .15 - 0.60- ,250 .9 0 1 1 .7 5
0.441 0.401 0.00! 0.251 .0 .5

945 le vi. 5CrNMoV 0.42- .0.20- .0.50- :0.201 - 0.00- 1.30- '0.10-
0.491 0.401 0.80 0.301 1 .1 1.80 0 201

0100~ 2 lgiti3oCrN i2Mov 0.7 0.30- i.5 .0 .0 i.s-
0.0 105 .O- 2.(0-0.341 01o

,o~o ., c"'I.To o., . 0.° 24JI 0.90 2. 5(l 0. o-01

101 189 21 4 AIISCr2N4W 0.13- 0.20- 0.30- 0.80- 1.5 - !4.00
.11 0.40i 0. 66 1.2 . 4.

1021250 2 6 4 %;-5Cr2Ni4W 0.2;- 0.20- 0.0.0- 5- 4.00-

SI 0.2 0.401 0.80 i 1.10( Z.o6 4.51

103,3001 U 23oCrmSiNi2 0.26- 0.90- 1.00-- 0. .0 - 1.40-
0.33 1.2( 1.30 , , i.2t' 1.80

-Tote: Those whicn 'Ire t.2c~e' r rene.r stee! -ile

i . . . .m ) im mml I m



Ta'le 2-1-12 Th e -ec'-ncal ?r-rlsOf ~1or cnst-r,':c*:p Steel()
Crdii!1aJ '),ze T-e reat.-ernt

op puenchi e'erm7r n d Srnbo1 ru Ly. Teineratuz,-d e
numnber (0(" coolant

ole 1st I2nd (oC

I Iola2 lOMn2 15 900 - a

2 1592 ISMn2 15 900 - a

3 20492 2OMn2 880s "1 0y, 00

j4~2 45n225 840 9- 44.0
430192 3oMn2 25 840 w Soo w0

635M 2 3SMn2 25 840 - 00
64OI 2 40m122 25 840 -520 :

a S02 45Mn2 25 820 - 0 j 550

a95o 27 ~ 2Si l 25 20 0 1450 w, 0

12 .40a2 34S M 0  25 goo W 590 w0 5

: 2 I 2s m a880 -5~F, 90 a

14 2091K 20MnV 15 480 - ', 0 a0
is 259291 Z5Mu2V 25 900 wo 5

16 422 2 A 2Mn2V 25 860 - I0 600 '.

17 45C 2 R *45Mn2V 25 860 0 Go w

1541 39g ~ 1ssiMn3lmo 15 950 970 zoo a40
1 2 41% .*30Ma2 oW 2590061 .r0

20 2 0 Fl 1 Mt *2OSiMu2MoV s 80 9 200

21 '2@2U9 *siMnZMOv a 0

22 3049 2 49 IR 3OSiMn2MoV 25 87 0 650 0

23 358 2 It2 46J3S2Mn2Movl S 920 - 0 250

24 IS79 V 2 *37Siva2MoV 25 870 '1 650 i.,a

: rasiat-cr's note: a = air; w = .,-er; o oil; -ind s =sample

'2__~TPT



Table 2-1-12 The "echnical roo-er- es of ..lo .nstr-_ctin St-el (2)
i[echan-cil Pronertizes 7'-e rinell hat~ness of

Tensile Yieldj 7<t. :ontr. Infpct steel in .... v'
s~rength Ooinlt i r 'e vrl'ue high te-erzat-e -emrerl-ng

0 b  a nro ,id4in' state, the
~ i-~L(:Z /cn 2 ~innressicr 7eter sn

o less tn-n ess s .n (7z)

43 25 25 55 t
60 35 17 40 - 4.5

80 60 10 40 6 44

80 65 12 45 4.2

85 70 12 45 7 4.2

100 80 10 45 6 4.1

90 75 10 45 6
4.1

95 80 9 40 5 4.0

100 85 12 40 5 4.1
90 75 15 45 6 4.0

90 75 15 40 6 4.0

85 70 12 40 6 4.0

I's 50 11 45 7 4.4

80 60 10 40 7 4,

75 60 15 50 10 4.2

100 85 11 45 6 4.1

100 95 11 45 6 4.0
120 90 10 45 10 3.7

100 85 12 50 9 3.7

140 - 10 45 7 3.7

150 10 40 6 3.7

90 12 50 9 3.7

170 9 40 5 3.7

100 85 12 so 8 3.7

-C B cE



rotin~aed ()__________ ______

Ordinal 3Sze 'eat :2'feit-ent
of' uenchinr___________

piebe fiun s 2s Coolant
Nunbe -roo2. dCooan

25 12~2~a~l2S~nWV 5 60 - 0200.1a

26 16ffta : Atrt * 16Simn2WV 15 860 - 02001!a

27 *isE~t 3 CIA* ISSiMa3MoWV 15950 9 80 a 200 ,a

28 '37R8I 2 Wq * 3i5,Mr2MoWV 25 goo - 65o aT~

29 2CZ2 4 "O 2olB is880 - 200

30 20Utlttf .D0MnTiB 15 860 - 020 :z

31 25V tt 4 25M nT iB S860 - 200 W

34 t~Au 2QOMn2B 15 I200 *j

351 0860~ 02~2B S ~ 200' ., a
36 20 t~l R ZOSIn'wB 900

37 30tl 2 MUW* 304a2MaTiB S870 - w, 20 
ra

1050 2O 0 ~ 4 001

49 is8~ 4 ~B 25 550 oso~:,
42 45o SO 2 840 6 00

t2 sm5d 2 M 25 840 So
*34%92a 45Mn2B - 51 - c 520 '

44 14tIR 4OMnVB 25 so
1 ~50 50

45 1! i A *4oMnWB 25 87 I

4i, 384 F1 38CrSi 25 900 Do0 *
47I ;0~ 4~S 900 Tl3n-350

48 !15619 tSCr.Mn 9 0 - 2-1

-C -7, C-- '



c~ti e (2 -n - - --- r e .e i'in e - - ~ ' ness of'

Tensile Yeld 'Act j on'r j 'Icu s te in im n-in- or
st'renzthl no'nt F e ra te r'J:le high t-nnerat,re errn

a b 5 -cy S nro-±ding sta~te, '.he
(Y:7/2# -r- /-Y 'C f 4\ _______ ression 4-e : :s no

100 s0 10 50 3.7

120 90 10 45

120g 10 4510 3.7

100 85 12 45 7 3.7

100 so 1o 45 74.4

115 95 I 10 45 4 4

140 - 10 40 j 6 14. 0

11 9 1 4 4.2

110 90 10 45 7 4.2

IN0 90 10 45 7 4.2

120 100 1 10 45 7 4.2

IS0 - 9 40 5 .

s0 65 12 45 7 .

85 70 12 :564.1

so 55 10 43 5 .

100 s0 10 456 4.Z

105 85 1 405 .

100 8 5 9 do 5 4.11

100 80 10 1 45 6 4.2

100 so 10 45 74.0

100 as 12 so0 3.8

12^5 105 11 40 63.0a

so 60 12 so 6 4.5

I _ _ _ _ _ _ _ _ _ _ _ __7L_



Ordina Size ~"'
of -,rencl-icr Tem'ei- "I __

Brmd S7 bo ouhTem-cerature Temr.
rtbo. Sam~ G' Coolant Coolant

49 1204a # 2OCin is &50 0 200

5( 404M 4OCrMn 25

SI 2045 ~4 2OC r M nSi 25 8 004
5' 254mg 25CrMnSi 25 880 - 50 Wf 3

53'345~ 3OCrMnSi 25 880 I

54 350 a 14 35CrMnSi 88f*030 230

55 15092 I 240 * l5C-rMn2SiMo 15 860 -oo a 0

66 2044F 2OCrV is1580 W 200 f

57 40141F 4OCrV 25 880 - 06501 ,

58 14544R 45CrV 25 860 -00

59 .50 1& . S rV 2s80 -50

60 120futt 12OCrMnTj i 8 70 200 W.., a
61 3049 9t 130CrMnTi S 880 80

I.. 50 0200 W

62 1649 11 d 30 880 -6301

63 12% fe 11ZCrMo S 0 5

64 15041 IlSCrN4o 30 900 6s

65 204541 20CrMoI

66344 3OCrMo 1" 2s 88 0 D ,
66 25 880 - ' ,

67 35i§ 41 35CrMo I25 80550 Ic

68 424941 4 rMo 25 850 580

69 P 1 4 5 C rM nM o 1 5 60 -200

70 120054 12OCrMn,\o 1 950 200 J

71 1401W54 4OCrMn~ko 25 &sI 0

72 12 9 4 f J 2C r \ o V 30970 7 01 a

_rsl.a- on's no;e: a 2r; -w = ;a-er:* o cll; s= 2. 21C

2. =iso'e=2 o'enc-i-

TO



______ c-'rcil Pr-onert-_'s -- 7"e 3-nell1 o::Q les~
-77s ile ield --,ct. Conti. :'-mac- seei in -inealin- or
stren.-ta noint r'.e :,,ie .rilue >-iz!hte:77ersat-re te-ere1nr2,

J L __ irnression djianeter is no
a less t'.an less t-an('-

95 75 10 45 6 4.4

100 85 9 45 6 4.9V

80 65 12 45 4.3

110 90 10 40 5 4.1

110 90 10 45 5 4.0

16 - 9' .

8560 12 45 7 4.3

90 75 10 50 9 3.9

100 01 453.

130 115 10 40 - 3.8

110 85 10 45 7 4.1

ISO 9 40 6 4.0

40 25 25 60 12 4.5

42 27 24 60 14 4.5

45 30 22 60 12 4.

go To 12 so 10 4.3

I s so 12 60 a 4.0

100 85 12 45 8 4.0

110 95 12 45 4 4.1

1:5 10 11 60 94.3

* 10 t o 10 45 7 4.1

100 10 5.

_ _ 11: _ _503.

-C C --cc7770



Ordinal 4- ____________ T-t7:ent

I ~~of Duenc2Jein______
2'r -i d 3;'nboJ. rough 'r, Mer'ure

NTumber Imr- (C) Coolant Coolant1 30e , rst 12nd

73;120 1 ICK I2CrIMoV 30 1970 a75 a

74 j240l1iR 24CIMOV 25 900 - 0 600 w,

75 25162tI 2f2MV 900 - 0 620

76t2545 2 9URtR 2Cr2Mo1V 25 1040 - 700

77 36 M 4 fR 3CrMoV 2 0 3 r

78E? 39ra t CrN~oAI 30 9 - 640 ~0
79~~ 3 ! '-r3Mo VV -960 63 ' 00

9613. - 0; A0 2,0
806M00 3 94WtA 20Or3MWV 25 I10503 0 720

81 Isi I5Cr is880 80 Do 0 2001 a
82 204 oCr 1 5 W8 800 ,I 200 "

r3* 30Cr 1 25 960 - o 0

4 354 '35Cr 25 :0 - 0 500 ,,,, 0

8511041 40Cr 25 850 - 0o 50 0

s6iisaSCr 25 840 012 0
I- 0 52

87!504 50Cr 25 830 - 0520 W, 0

891200 2 20CrNi 25 850 - 1~ 460,'70

g814008* 4OCrNi 25 820 - 0 Soo w

g 5 A* 4SCrNi 25 820 - 0 53 0

91!1240*2 12CrNi2 15890 780 *.r ' 200 ,

92120W 3 12CrNi3 is $60 780 0 200 2r, a

93f200*3 zoCrNi3 25 £30 -*J0 480 2-, 0

94 0 43 3oCf N 0 25 820 - 0 50 -.oo ,0

:5 137% 143 i37CrNi3 25 820 - 0 500 2,

9811246 2 0 4 12Cr2Ni4 15860 78 0 oo2 , 0

97!2042 Q 2OCrMN4 is80 8 200 a

98!4064101 4OCrNio 25 850 06002,
g'js%j4vf 4SCrNiMoV 2580 -460 0

100 30*10 2 N IA 3C Ni2MOV 25o -6 So~,

I 01i IM 2414 41 A 8Cr2NI4W 18g0 850 a. z00 T, a

302j2541 26*441 2:C, 2Ni4W 650 - 0 5

103130414 0 2 130CrmmSiNi2 S. i0 - 25 a
90011260.t20 50 2

rlioa~or o r-e: -a 2:; oil; .r -irs~
i~ ~ =- :302 er0~ ~nC

22: Jo~eS02 2on o' ±> h -c.> cl12222'0

'0 ~ ~ ~ ~ ~ ~ ~ ~~~-C 'Ic2r2'1ce 20 2O U22~ c



.Continued (2)
Y'ec'iIcal Pronerties -.e 2rinell >zr~ ne :

Tensile Yield act. Contr. I :rct c3:e in -:iezin; or
s-reng,+n, point j rate rate ralue 1g. t. ;e=,-erin

Cb CsI 8 5 o~' ste t
[~ ~ AMM Ifj-"-n (L m) . ~ ession diane-eer is -no

[To less t.nn less t ()

so 21 27S .

go4 60 6 .8

95 80 14 55 9

75 60 6 50 6 .9

110 95 10 50 9

100 85 14 50 9 4.0

65 45 18 40 - 2.

s0 65 14 4. 7 .0

75 50 11 45 7 4.5

85 55 10 40 6 4.5

0 70 11 45 6 4.4

9^ 75 11 45 .

100 80 9 45 6 4.2

105 85 9 4P 5 4.1

110 95 9 40 5 4.0

80 60 10 50 8 4.3

100 80 10 45 7 3.9

100 80 10 45 7 3.8

80 60 12 50 4 .2
95 70 11 509 .

95 75 11 5 10 3.9

100 80 9 45 8 3.9

115 100 10 50 6 3.7

110 85 10 so 3.7

120 110 10 45 83.7

100 85 12 55 10 3.7

150 135 7 :5 4 3.7

00 80 12 60 9 3.9

120 s 10 45 10 S.7

110 95 11 45 9 3.7

160 - 9 40 6 3.8

-.. I

/2



Table 2-1-13 The 'ises of' .llo'v Construction Steel-
Xnd of Steel Srpe fJe
stcel 3,rade _________

anganese 101!2 it 's used to mna': steel plite and steel pipe
steel is usuall7 throu-h normali;z'nq. ________

15T1'2 It is used to make sleel niate and steel nine. it
.s usuallyr throu, -a!mdfhc- normaliz - or modiiation.

20Mnr2 it is eauivallent to 20Cr- steel in -a-:4n7 s-ire carts
of' snall cross-sec-on. This steel ca ce :_sed 'o
mak-e snall 7ears of car-ure er, pon- --x-e, s---on pn

diesel encine sleeve, -!17-)e nush rod -: r s+- case .
30O, 'n2 can 'be used to ma]ke nodifr ca-lion ste, such- -as

cold-iead'n~ bolt !ind modification oa-r's ~- -a-e

cros 3-sect :,n,.
351'h2 It, is eoui-7alen't to LC'r s-.eel in alasna-e a-

of small cross-section. Thiis stiel cuyn be -sed to
make vari ous cold-headin7 'bolts (less t'=_ 1r'.m) 'or
.rc'ks and non-- axle.

4~0'-n2 It is equivailent to 400r steel in mal-in snare cDarts
of small cross-section. '1'-is steel cain be used to
substitute 43Cr steel to m-ake aLnro,'int bolt an
parts '.hen the diam-eter i-s less t'an 527m.
It iTS eouivalent to LOrsteel in naicsnare narc's
of small cross-section. Thiis steel car ce --sed to
substi-"u'e LUCr steel tc 7a!,e Lnortint 'Ol' and
zcarts -when t'-e 'Hn-et-e r i-s 7C~ t "anZ 5C'-

-C'h271his steel ca be uised to 7ake sri) re sha't of ausc
car-, iternal -ear of hea--- -'-c-'3'

~ann'na- 2 Si~ Ths s-elcan be te to _-i: mc _ _c'7_
n7anese 33' n Ths steel can be used to szubstitte 7r~ seel- to

st~l a.:e mdD1 4 c 'an 7--r 3 -en low tenneratu-re (7>
and *"ir.7 "enacit'7 1-9 e Cii~red and can a7so rr
substitute 4DCr'Ti steel. Th e inti-ab ro adab ility' and~
f-ati,-clae resistaince of thiJs s-teel are bc'i vTer_'
cood, so it cain '.-e-se-7 to maea ,cc'-

;cr'ant fastecin7 -iece --ndler 30
36:n2 S i :t can b-e uised to caest-ew ozpe, an-' after -orm.a-

liiZ it ca n -lso b-e use! to -': 7odi4,cat'D
'ars whi -. c, can iod h-ardeniacr tri-.sfor'nation.

72i~ + -s sare as '37Si' - steel, but it --s ex.c-us*: __
used! to -o31r0 c

.. anzIta13 :ecui:.aent -0 -r: Sme
~anadim 2'n2_7 I caLn '3e u.sed to ae:, fl l.e n ld

-zeel (mdia errau' adre''-s see

12 n2_7 :t ca e us ed o an st:'en-th axle -- e

coaL 7-~~uh



Oont 4n Ie d

Steel Smtoles of Uses
Chirome 3t~el 15Cr This steel cin be used to na-e bolt used on -4

enieof a ship, pi4ston Din, ci-n wheel, cam axe,
cover ring of step-n en.-ine an~d small spare paz-ts of
locomotive. It can also be used to make carbureter
Darts which require hicvh centrailsret.

20Cr This steel is used to make n~s~on D~n of diesel
engine, can wheel, axle, the turnin7 -ear of smrall
tractor and some L-nnortant car-uret ion 7arts.

2C!'_n3, 207h23 cin be 1used 7as it;s substit ute.
3)CCr Thiis steel can be used to ma'ke b-olt and o-.ter

immortant 7ordificat-ion scare -ar-s
":-is steel is -ised to mak-e Io ~ r-s, such
as autocar swivel Joint, conectin rod, b,_olt.
-,as inlet 7al--e, imortint 7~ear ind axle. 40-nB
_nd 41'InV? can be used as -ts sub'_stitute

4~5C_- This steel can be used to make t rictor clutch,
gear, diesel e"T-ne connectin- rod, bolt. and
tatoet rod.-

50Cr Thi-s steel is used 'o ma:,e cen-tral 2.ce oa 'C-_ _

roll, axle or -ear which requires hi--, strenmrh and~
abrasive resistance. and axle co7ver- o-' r'ng oilnz
bearine.

,=rome OSil- 138CrSi This steel am be used to iac nltvleo
con teltractor and oil Dujnp fear of internal combusto

enginle.
*4OCrSi This steel can be used to nake aXlebCox. he't

resfstant piece, bearing -late and 'lot-saw.

15 Orl,:n This steel can be used to ma-ke seialed axl'ebox of
s-ei.- en-i-ne ________________

2Cr' Th is steel can be used to make machie casced
accelerator' frc-Ion-wOeel, -ear and ixle. its
properties a-re s milar to .hos of 2( r_ s~eel,an
th ei can beb e tt er 212n ?00z ifteat treat-et

3 5 CrTn2 Tnis steel can be used as substite for T5r-cto
mak-e spare mart's of whiicn the cross-sec 2 On is
not ver'r 'larve and the tenserature is nrot very hgh.

4' ) r1!n This steel can be used to substitute L/2Cr~' to madce
stare nar~s of which the cross-section is not -,er,1r

,Lar cre and th-E temneratu.-re is not ver- .n:21.

Ihrome-nan- 2OCr-n~i Ti s st3e1_ o -i make comD,)n e nt s of h7'n s -r n-th ad
_,7jneS-S4 'con it edaii s -ood.
.3t-3e1 25Cr Si3 Th1is steel can 7iak,'e comnconents of htset n

__________ itcan be -ie__ed.

:0-- ------7~



Continued
'Lind of Steel
Steel Grade S-=rnies of' ~e

3OCr~n~i Thiis steel cin be used to rmake hi-h stren-th steel.
hig h pressure blnwer, hrigh pressure compressor and
axbz of hqizh sneed rotatin7 enery wheel.

35Cr'hSiA This steel can be used to mak e hi4 Strng tel
the blade wheel of hizh pressure blower and high
nressuxe used on ai'crafts.

Ch-rome-vana- lOCrV This steel can be used to na-,e blade o~' seraration
dirn Steel -__ late on ai steim turh'-ine and nozzle.

ld7 r2-11 This steel can be used to ma:e core o' :l=hoeszr"re

2 0 "rV T'is steel cia hce usec, to 7-a'. 'e7"le scro,,i for
the use on steer- turbine.

35Cr2V This steel can be used to ma_ ke cia e ..,-eel of' _ __l

turbine and its -ield point d is recuired to be

4OCr7 Lhis steel cn be-used to -i:-e -vater-in~ecticn
nunnT shaft, tension counDle-Iholt (4200c". 360
atmospchere oressure), locomotive connecting rod.

45Cr'l This steel can be used to substftuate Lanr- ste
to make laroe axle (500-900nm), univTersal Joint of
rolling mill (1'000-1200mm), r-ressure bolt (abore
300mrm). Its inte-rated :echanic'lnrorert-, is '-ear.

30OrV~ Thissteel can be use to :mln imorta-tsaeor-
of steari tencmerature o-.er 4000C -and large srings
whic -i ca n Ibear lar--e !cad and hnae hitch ae

stren~th.
Throme-man- l3&OrTJi .his stee cin '-e used to a"'ke i"-oortc-n.t 7ea rs '-or

anee-: -the use on autoobil1e and _-'c- nr4" leeesor

,,in _4,= a~earT c-' hiwrh stren-th and t en a Cit"y c:t cn '- -- e
Stee7 _____ carbur-ization t-eat-ent. ________

3C r iT i _ s s-.le c-n '-e used to maeanotn e-rs o
lar-e cross-section -or the use on -o"o'-4'_ea
trac-.or, such as re 'eve_ -3-ir, rear ma,4 -ear
and c-arburization -rear *.-i'ch requires 7very hikh

______ centratl stren-'th.
3 5 Or!hT i .his steel can b-e used to na:e nodzfcation steel

caieces of lnr--e size.
'240Cri!i Thi steel can _e used to ma:e ">ire gears aind mnain

ax-e w icn must '-ave gzreat strec ccn and good
aLcrais -7e resIstance, such as "-e larxe r-ears erad

-ana e on hea,7 machine tool. ______

-'---e -tng- rODr. hs steel can be used to maiz blaes an!! 'nns o
s'en-anadiueam turbine _____

3teel l6T'o Thi~s seel ann be used- '-o mk eaaanv'
-->e n-uz. 3-e1l o and -i~-' 2 o

3t-el~ z '- -15 0 -



Continued___________________________
Stn o' Ite S-Lrles of T-ses

S3teel ?-Ir-de ____________________ ___

4"5:C o" 7iricus coil nines -7-d con:du-it ie nIthpir co-'resnondinq forgings for teuse on S'e'.n
_________ trbine.

120r1 o This steel cmi be used to mmie mmnin ste,.n nne o"
which the s'eam tenperature can reach 51OO, coil
pipes of Which the pine wzll termera-,ure -is over

___540 C and condluit nines -nd their f'orq-n-s.
12Cr3!oA 7-fis steel cion 'be -,used to ~~~hoesr ri

_______ C'-Orine steel._______
l5CrT o T'his steel can be used to rma-'e =im steam nin''e o'

which thle steam, temner-ature om- reach ~CC
-:,IrIOz Co41 nl-nes o.r -'-. -i77

Iture is o'7er 530-C, con.-Iuit -'nes and 7 eir c3orres-
_________ ondinc7 for-in-s.

20Cr',b T--ste can be used as hizh r--"d-e steel 'usen_
25Cr I '-r carbunization. -_________

25Cz-Mol This steel can be Used to ma'.e bolt amd flange
which show 7reat stress when u.nder 5~0ms-elm
n)ine, hiohi nressur-e nine of mnore t--n 4C atnos-
1cher pressure and bolts o'nflan-es on >r-c

_________ ecuinmrent. _____

301 C_. 1 This sn-_-I can be used to 7 --'e 1-stern- niece of'
b oiler under 4200C, flnm-e and bolt receir.-_n7n'-
cnressure under " CC0C. It s esnecial>7 -oc' '"c
kn- n~oes :rmi'ich ree 3" atinos-chere

]nr! bo-e LO~C.
Cr!10-"s steel can 'be used tosbsiUte3rr'''

/ -C" steel.' o mae !-.---e e-irs o':6A a--e,
-or rotor of s- Zo_2e-?ne

st~e wi c -:-' ns "..: and the stee.. cs

o :r ear of '_ocom:oa-e, uzmin- -.

izer and -,he Joi--nt, of petr2ole-u 'rOl r a el

-"0 7-- sel c-in '-e u.sed osn ~oecbrzc
2nese~ol-2-Is-ee and substitute ca~rzos t' t" 'nas

enz3' in ,i. conten~t of 'i. t -nio'me -'se" to :ue

piston pin, -earea! 4rill c: -e r~c r
-ar-e -ar's of sr~a1!coseto.?C~

'2Cr','r'o 7- --iS st eel cma-. h-e use4 to cor orn~mrso
___-g cros3-section.
:ms st'oel is 70oc" f' m~.-'c-Lz

:C : C 777'



Co 7 -,,.

Seel 2rfe ISannles ol 'ses
-. r2e'ne an,- ste,?l 7i-te *iseri,

be -sed to nnace ccnnonent na-rts of' W-iicha .iae *n 1

th-ickness is abc-e 120=r, such as furn'a-ce Shell
anc! f'urnace cov:er.

4OCr!'Kn'o Thiis steel is ecuiralent to 4-0Cr7'"o '-i7'- n7rle

"'oe0-- -dfcatlon steel_________
-- 2C.-"o7 Th'is steel can be *:.sef! to nes .e-in ze

secara-,iorc-~ seraio 4~~ ue ~r
d-u 3toel acm* stean -'*ie !' steeri=i a~' e

11,0~o 7 1his steel, oan be used to m~ '~-sternm nine in

n-*7e of w-ich tie ninze wall tecr~ o-er
5'70'C and conduit nipe and its corres-ondrn~

________ -=nr-s.

7 Zro7 This steel can be used to -a-e am sten- r~n 4 n
which the s-ean tea-nerature --a rec ,

24Cr 'OV This steel can be used to akerotor Df V~
lDCOCCkw Steam tur*bo-e-nerator , 7-ean *uar-i
blade 7.wheel (.rield! strew,-th 5j~ 'c----

ta-n subtitute c-rome-nice-o&"rs~
mna, e turning ,-ear and axle 'or electric 37a-e of'

25Or2l'o71X Ti ste. can ",e used to aner-o' s -e,e o' a
stean turbin, 7al,7e, ain stea -.a-e -'lf'sting
vl',re, fern-7e screw 'or stea-7 _"~'3x

2~~2,00VA a d bolt for -ernneritlure :--n-er ;3C C
2)5Cr2o-_-1A T'-.mis steel1 can *;Ie used to 7-'c'o.-

ste, -x aur", in whicn, ".e steam ter'eracure2a

3C Cr2--n-V Thi_-s steel can be use,; to r~--or on le--se
,=-bo-:enera-aor, .i-M 7-',4e 7. i :n te

milbl-'agnn~ -ear, s--- -ea acid ae rne zr

r! h-is steel- can he used to cak',e rotor ofn -~o~
and comarresscr, co--er disk. and sia", i _%

4LCr')-c* This is hi_,:h -:ade nodififcation steel of
streni-th Lnd 7ood tenacity. It cann b-e used to -1'-ke
7eirs of lam-e cross-section and sti"th
axle, wheel -4- and the Ofai- '-- ' __

tcarn- ' -- 7e :' - f-recuenc r~
Thr-e-il-~CSU~7 7~ssteel can be --sed- to 7.ak'e 7 r ~

a-d flan-e ,Inde- 5r c an rs-
- wan-c: r-cun- res ~e' ihcree) swen I - can

-1 st.eel lso ce use-i to cake s-;ar ,n -7n e V

cr -- ' er toehe sre and bolt



{Tdo: Steel aleofse
Steel C)r-de Iiie0:_s

Chrme-l' ~3Tr.4 Tis steel corn be used in rach!ine tool to na~c
-uI= ee carburation cormnnent n-ir-s whic- nust 'ba-e vr

h-ib. hardness, abrasive resi-starce, fali-.-.e
strengoth ind corrosion resistance, and comronent
parts which h as litlIe chazr-e af'er h-e-t treat-ent,

___________________suchl is orecise slee,7e ard -ac-4-e -t o7 -an -rle.
Chrnme-~cly7 430~A hs steel can be used to -ake cairb-ur'--on part s,

hdnnauJsuch as hi-h zrressure 'e-e and -valv.e onene" 4 s

Ch-mew~-~ ri :h 7'is steel can bce used to naw-e -nac-ine -m--',s whic'
fr -i a --equire 7Ticlkers 'iaress T7 -ibove ICO -alter en

n,- .- __ ated, s-uch as b-orer, b-org rod -nd screw..
n'Inst_-31- rod.

Soron !20Vn2B Thiis steel can substritute 2Cr ste t0 mlak1e
Steel ______ -carburation component narts.

i2-_TJ_3 'This steel cain substitute lri'isteel to "e
_________ hh 2Tqde- -7eas

jO Tis steel can substitute 20 Cr714 :_teel to mn-'Cp

stel p~b~a arts and can al!so ':e used as 2Cr

120CSE n_73 This steel can subs titute 1,"C-11ni steel -o -r*:e
'ii~h _r de cirbuation -ears.

120CrMn3 j T hiS steel can szzbstitute 13^Cr-' ', steel to __

2("rn"o3 3,enerall~r th-is steel c-i- substitute l2Cr--i3 S-PelI _______to inortnnt eas

2CCrY.? .1flA i steel c-n be u-I ~-ae 2r'~

h4 7er than steel -7 ~ ',e ue to -

7-rta sel 0 xc''-

'--e e. onert-_es o' -'s sae~ S4e st- r -o
steel. it ca n be user' to rna-1e r odczcttiaa s'-e:

___________ nncan ilso be useI _-,s_ rst-.___

ol ofICr s~l hcan '-e :sei to 7:-e 72 ~aJ
________s-eel, aini ca n i 1 s q' ~e _, s 'r______

*of cCr stl e s o ai-:e -L

2Cr 2 -- The Sot-t s -se fs 7'er



Xiand of' Steel
Steel S rrde ,Sples of' Uses

-,,Cri is steel can substitute -"i'o stel.

4 OCr'oY°0, This is h-ih -rde morifo-tci.... steel. The
co-conent parts made of t-is steel c-in >hive l-ge
cr~ss-section, such as hig- 7ressure 'clo'rer 'ae
_ hee2 a:rd lar-e -ears.

7roe-ml- ! 3CrYo X I -is steel is use for' h - -res sure ot_'-, ea
-'-enu'-a _-n_

-  
_(" atmcszhere pressure e'zuiment)

S-een-"-2 2-rD -03-JMo- 71 is st.el .s. .se. for ......e:s.re -z-ti
Steel ("o atmosohere pressure eq a- ent.'

6. Carbon Tool Steel (YB5-59)

able 2-1-1,. Te T2eni1 i'7M-7si-on of Carbon Tool Steel

Steel 3r.de Chenc-J! Corrnosition

o. 01 Sbol'Carbof '"Silor.
.:-,o !ore Thn

a .7 Tr 0.65-0. 4 0.20-0.40 0.15-0.35 0.030 0.035

2 w8 T e 0.75-0.-84 0.20-0.4C, 0.15-0.35 0.030 0.035

3 CO 0 % Tso in 0.80-0.90 0.35-0.60 0.15-0.35 0.030 0.03S

4 ' 9 T9 0. 85-0.94 0. 15-0.35 0.15-0.35 0.030 0.03 ,

5 a n TIo 1.95-1.04 0. 15-0.35 0.15-0.35 0.030 0.035

6 N Til, 1.05- -.14 0.15-0.35 0.15-0-35 0.030 0.035

7 .12 T1Z 1.15-1.24 0.15-0.35 0.15 0.35 0.030 0.035

8 13 TIS 1.25-1.35 0.15-0.35 0.15-0.35, 0.030 0.035

9 01 A T7A 0.65-0.74 0.15-0.30 0.15-0.30 0.020 0.030

tO W8 A T8A 0.75-0.84 0.15-0.30 0.15-0.30 0.020 0.030

II 0 A TRM , 0.60-0.90 0.35-0.60 0.15-0.30 0.021 0.030

12 Q 9 a T9A i 0.85-0.94 0.15-0.30 0.15-0.30 0.020 0.030

13 0 iQ TIA 0.95-1.04 0,15-0.30 0.15-0.30 1 0.020 0.030

14 % l1a TIIA 1.05-1.14 0.15-0.30 0.15-0.301 0.020 0.030

is W;2A TI2A 1.15-1.24 0.15-0.30 0.15-0.30 0.020 0.03P

16 M134 TI3A 1.25-1.3S 0.15-0.30 0.15-0.30 : 0.020 0.030



Table 2-.-l:',The- Harc-ness of -Carbon Thol Steel
-an'nss a~e - =.ealin '--es2.r ren~

-3 d -I= 1'r'a =3C rden-±:r- tenn.m, R

Steel Grade "o more InnU~zesc 2 :aee(C Mco-' estr
__________ m__ no less than a-nt

T7~, T-1A 13, ~ 4.4 .300-20,waterIf 6

TS, TSA 03 4.4 80-800, water 2

TS3!r, TS 'nA 13 4.4 >-3Owtr2

4-35 C'9 13K6C-780, -.iter 62

'21, T3A207 4.2 706O-7'1,water 4

T13, T11217 4.1 760-"':O water 502



________ Table 2-1-16 The uses of carbon toolsteel

Steel arade Saniples of 'Ses

This steel can be used to make tools wjhich- can stand
ribration and shock, and inder the condition of aprropriate
'ardness th'e t-ol h 'as crreat tenacitv, sucn -is c'- 4isel cirnen-.e-'s
saw and metal sav and hammer.

T' !is steel car be used to makce vaz-ious t-ols 4hc a tn

.ribratlof and reureaequate tenacirr -in--' acies
s-ach a-s sim-ole -cress =oid aind saw bae

.A *--4 steel~ cin be 'Ise.. o nK:: ols 'hz -is ten-i0 t'r -n4

, fn-t H-arness, suc as 23 ress :-ld.

IA This steel can be used to mal'-e 1 ,(D which recei'es no stronn.
_ibration but requires shazrp cuttincr edcge, suc, as cu-ter,
bore-bit, wize-irawin-, mold and file.

TilA This ste-el can be used to 7nam.e cu-ner's '.''crec-are a
integrated pronerty, of 7ood tenacity, '1arc-_ess and aobras-v
resisn.ance, such as wire-cone and erasinc- knife.

T12 A This steel can be used to makce tools -. h-ich rece:--e no shock
-ut have h~~'s--rn'-t-, su.,ch, is cu-ter, rill' nn cutter, ,Se
1-iire-cone.7neasLurin- -ac~de-utr old 2-nd -ounc" 77l

7'r1A 7-is steel ca.n be used to na-e cuti-ters wich recei-e no S'-:cI
utrequire ~hc s-ren: t-, such ns ersn4 I-

-'I- er'rac:in tool.



AI-o: :ol Steel (Y77-59

T' bl 2-1-1' The CTei.. Co 2 si'. Y '' U~o-- Te S3<,'e!
-- 0 -Co

Steel - Steel !r.de C'_' Comston ()

-. ~n 'bl I C Mr. s- I± Cr ' 7 Mc
! " steel 9,M82 -o. -95.9 70 .7o-2.o00 o.35

2 '2 ' -1 steel M 2 A 9Mn2V 1.85-o.951 .702.00i <0.3s - - 0 .10-0.2s -
3 3 :iCtr' steel i MnCrWV 0.9s -. 0 1 .00 1.3Oj 0 0.15 0. 0-0.60 0.40 Steel 0-|5-0.30i -

L . -mSi steel a U ! OMaSi 0.75-0. 0.80 -1.10i0.30-0.6 .- --

s tf' e steel 5 SMnSi 0.50-0.6 n. o 1.o90- o I . -80-1 . , c

o ~7 9A 2 7,MnSi2 10.65-0.7 55-.0ls-.

u Q IIS ,i s 0.95- 1 .o o. o60- 0 .90 0.65- 0. , ....

n7 S':.- steel 6 S 6SiM V 0.5,5 0.6510.901.210.80 .0 - - '. .0 -
it S SMnV 1 .10- .50 , ... 000-I . 0 .011 - - .. 01.1; 0 -

3 1 see . 6 491A 6SiMnW 6,0 O- .: 30-.7 0C .90,l0.9fl . -C.O . -n -

-C ):1 -- > steel s , 5SiMnMoV . 701i.0- .r n-n. .. -0

-2 3i r: teel 6 ! 6SiCr 0.55 0.5'-0 . 0 . I.2C ., 5f I ... C_ -1 6,

9 40 j9SiCr 0.85-0.95,0.30--60ri1 .20-,i .' . 15-.. - -

SiCr 1. 10-1.301 40.40 O0-- , n , -.

" 3 tSiCr3 1 4 0-

5 3i0rV/ steel 4 I 4a A .4-icSiCrV 0.40-0. ot  <o. 4 .:- ., .,-,..:. . ' " -
17' ! C steel 42 Cr2 0.95-i.0{ 40.40 < .3 .n- -.

" "-. S1' Cr ,o.95-lI. 0.10 ¢. 3 5 fl , I. - -

19 066 0. l .v 0
7c - I



Cent inuel1_____ ________________

01 0

Ste Steel Grade Chemnical Composition )
20 Steelsi

20 0 Cr2 I0.80-0.95 0.20-0.35 0.25-0.45 1,40- 1 .70 - -

21 1 IN 3 icl, 0. 76-0.85 0.20-0.40 o<0.35 3. 2 -3.4 8 G

107 % IC 0. .. zo-.40 <0.35 0.45-0.70 - -

23 CI .1 2.0.0 1 53 ,04 - I -

11 24 Cr~n steel 4D 22 U rOO 1. So- 2.10 0.10 -1.00 40.40 .10-

25 l t rM i 1.30-1.50 0.45-0.75 <0.35 1.30-1.60 -

12 26 1Cr~nlo steel 5 t SC'inmo Q.tO-0.71. .20-1.60 0.21S0. St 0.60-0.0 0.15-0.30

13 2" Cr!'n'V steel 6 MR~ toV 1.00-1,15 £0.45 <0.35 5 .50-7.07 1.10- . 00.S0- 0.70 -

1428 Crl1.Si steel 'A 2 U 0 Cr2MnSl 05- 1 .0I.705- 0 4- 4

15 9 7"~iI. see ........ tr3rVMn,.WV 0.40-0.50 1. 3i-I.S. 0.90-1 .20 2.50-3.0f, 0.90.0 .0-0.401 -

16 30 CrW steel OfIr .10-1.25 1.20-0.40 £0.35 0.60-0.011 .20I.S0 -

31 0~l (A V I ~w .25-1 .50 <0.30 <0 JO 114.40-0.7014 .50-5-501

32 'Ml2' CrO2W 2.00... P I 00 9-,
1'73 rWV. steel 3 Is 2 A a SR3Cr3WRV 10.30-0.4( 0.240.4,1 50.3; 32 -2. 7 0175-.002-1.A

33-I OrO.. -0.05 1 1
18 34 OrWV7 steel it I, R W~ '00 .-Io-ll0 170 SS350.M-1.2111.20-C - -

359M~ rW~n jo 05-0~ 0'S g-l .zc:(. 15-0.3sj .50-. 1. so-os -

1 6Cr!4SI steel S 464A 2 k S5C rW2S, to 45-0. SO. 2 lOSOS-. 7 .00-I .3cliz.00-2.S3

37 6 UU 2 0 6oc,w2 Is 0.550065 F. 2fl0.4()j0.5O-0 .SA' .00-I .3nl2.20-2.?70 -

S12^, Sr2 o -045 70' ,") A5 0.47 1.00- .3 2. CO.3 2 SO 0
20 39 C.-"OV steel -a It.

TO BE 0?TTITUED



a, Steel Steel Gr--coe

-r-nd Snbo i C S- ,r I T

2 1 43 C i' stel 4 ma 4CrVMow o.40-0.50.30-0. 0 0.50-0.8O1.20-1.500.40-0.5, 0.75-O-.85j0.3-0.50

22 I Cr a. Steel 30 M 3CrAJ o.30-.40 o.20-.40 40.35 il.20-1 .50 miso --

23 L2 CrV s-eel a S. Scrv 0.80-0.90 0.30-0.6 -0.35 0.45-0.70 - 0.15-0.30 -

4 3 0W CrV 1.10-1.25 40.40 4-50.35 I0.45-0.70 - 0.150.30
44 !b .0 st e.e s e, 5'rCNiMo 0.6-0.60 0.5600.80 <0.35 0.50-0 1 " .80 _ .50_

2 5 W steel w 1.os-1.25 o.20-o.41 40.35 0.10-0.30 0.80-1.20 -

6 2 W2 1.10-o.25 0.20-0.40 o0.5 0.10-0.30 1.80-2. N - -

26 Zi'.7 rSi7 steel 5 2 4 4 SW 2CrSiV 0.50-0.60 0.20 0.41 0. 0 -1 ., 0. o 80-1 . IC 1. 302.2C0.15-0.30 -

31 4 m 2 SkM 4W 2CrSiV 0.40-0.50 0.20-0.40 0.80-1. 10 0.80 - 1. 10 1.80-2.20 0.15 0.30 -

I 3 % 2 1 R 3W2CrSiV 0.30-0.40 0.20-0. 4010.80-1 .10 0.80-1.1t 1.80-2.200.15-0.30

4S 4 SWR 3W4CrSiV 0.30-0.400.20-0.4I00 I1 0.80-1.103.80-4.2M 0.15-0.301 -

1 K s-eel 4 18 2 3W4Cr2V 0.30-0.40 0.20-0.0 .035 12.20-2.70 .20-.4oo.so-0.70 -

-t 2 it 8W2CrV 0.75-0.90 <0.40 <0.35 1.00- 1.2 t.80-2.1(I0.20-0.4f -

3 * WCrV 1.3001.50 50.40 50.35 O.30.050 0 .0.15-0..0 -

0 3 *f1 i W3CrV 1.30-1.50 50.40 50.35 0.30-0503.00-3.500.20-0.40 -

SV 0.95-1.0510.211-0.4J 40.35 - - 0.20-0.40 -

m S7 9 8v 0.75-0.5o0.20-0.401 0 35 - - 0.15-0.30 -

o-e: The contents o f suf'ur ary -hos-hor-is In the steel must no' he
0 er



_________Table 2-1-1~? 7The TH-=aress a.' -ovr T'or! Stel

D e l i m z sI t s -ees ss t e e l

Grade B) iarmeter() 3-n,4 test niece (no 1ofer t"arI)

d=1C!7!.". harde'ner

SI *Mn2 229 ~ 40
760- 780.ater 62

3 9M~rV ~ 2 00-920, 0 $3

44 * 8MJSI <229 04 800-820, oi

5 %S~ 1 5M<S229 800-.840. -ra. er

6 *M.Si2 £2 40800-82U,
7* MnSi 229-1~87 '.0-4-4 800-81, e

8 * sS.%nV 4229 a-4O . 093-0.

9 *SiMnV t i7 >4. 1 780-815. oil 6

10t * 6SiMr W <229 ~ 4820-950. oil 5

T 11 * 5Si,%nMOV <21~7 84.19m

S 12 * 6SiCr <22 .0 930-860, ai 57Y
13 *9S~ 0sc ? 3 -. 20-860.

14 * Sicr <243 3.9 30-890. 0oil

15 *Sic3 <269 3.7 40-960, 4 L
S16 4SiCrV <229 4.0 50-900. oil

10 17 * Cr2 Z29-179 .0-4.5 830-A00 ol 6
18*Cr 229-179 4.0-4.5 836-A0, oil..

19 *CrB 241-197 3.-. 790-910. -.ater b4
20 9Cr2 217-179 4.-45 0-850. ~$
21 RCrS 255~207 3.8-4.2 850-480. 1

22 *8Cr <229 9.. 00-830, i
23 Cr12 269-217 3.7-4 9 000

11 24 *Cr2Mn 4Z29 >.0830-$60. 0i
25 CrMa 3.9-4.3 800-830. 0i7

12 26 1SCr.MaMO 241-197 3.-. 20-950, i

13 27 sC,6WV <235 >.5 900-1020 cal '

14 28 Cr2MnSi 255-20o7 M.-4.2 030800o.

15 29 *4Cr3kMnSiWV <229. 930-960.

16 0*CfW V22 840-870,...

131 CrWS 285-229 3.6-4.0 800-820. -2".r C

32 *CrZ'. >37 ~ .66 490

17 33 3Cr2W8V 255-207 3.8-4.2 1075-1125, oil

Tl BE CC' :1:::BD



Cont ir.':ed ____________________________

0 Deiier~ state steel ir~ ene, steel
Steel Lm-reosion :emrera;.re (-Cz 7RC

z rade (73) -ia:-eter(r.) ind test niece (no lowler t.an
'I = lOrm haraness
-P= 3CCOk ___

18 54 CrWmn 255-207 3.8-4.2 00-830, oil 62

35 9CrWMn 24) -197 3.9-4.3 800-430, oil 62

19 361 6CrW2Si 285-229 3.6-4.0 S0-900. 5

37 SCrW2Si 255-207 3.8-4.2 660-900, oil 5
38 iCrW2Si 217-179 4.1-4.5 860-900, 37-2

20 39 CrI2MoV 255-Z07 3.8-4.2 950-i000, O
-
1
_

21 40 * 4CrVkMoW 4244 -3.48 1000-4050. oil

22 41 * 3CrAI 4244 A3.8 850-880. ,,ater 5

23 42 SCrV 207-170 4.2-4.6 oo-850, .,wter 61
43 *CrV 4229 4.0 810-840, oil 62

24 14 5CrNi [o 241-197 3.9-4.3 830-860. oil 14

25 45 W 229-187 4.0-4.4 soo-s3o, water 62

46 W2 255-207 3.8-4.2 Soo-ss0, water 62

26 7 * 5W2CrSiV -223 ;04.05 940-860, oil

48 * 4W2CrSiV 1234 .3.96 880-920. oil

49 *3W2CrSiV 4229 ;4.0 960-1000, cil 53

50 * 3W4CrSiV 4244 03.88 1000-1050. O- .

2. 51 * 3W4Cr2V <244 >3.88 1050-110. o1 52

52 * 8W2CrV <244 -3.8$ 850_(f, C47 '-

53 *WCrV 4234 3.96 770-00, .rat-r

54* W3C-rv >22 3.68 790-820. _yter 1
28 55 V 217-179 4.1-4.5 780-820., .r 'J

56 *8V 201 I P4.25 780-910. water

:,ote: .e data of steels "r:ioh " " attac' O* a mark of cn - n-  , be used
as rfrne



______________Table 2-1-1-9-Yhe uses o" k7lo" 'fool Steel

j11 Steel arade Saimoies of -Tses

1 91Th2 Sna-ll die, die and shear, cold3 press die, carving,
die, die-filling, -rarious meisurinc- 7au-es of sV-'t
snare-change, profile cgauge, die h-ob, -!-'e lokand

2 2 9"'n?7 Same as stated abo'-e.
3 3 3'~X a-7e as stated ab-c'!e.
4 4~~ Carcenterls chi 4sel, saw blade ind oercu---*-

tOols.
5 7z'iTis steel ca n be 'sl o make oue-e and l

ima-gnifier and ho-t-for'~in- die --nd n-rc o - s'-~ s1ze

6 7 ~i d-er, nunce-r, -'m ie, o-res"an
Idie, bolt, dovnail and -nunch-.

I 7 'InSi DrawinF die, cold iounch a nd c'&ters.
5 38 6 SiIa 7orgi;ng die of small or mediu-m size.

9 3iEV Die plate, cold re-ritinzn die, cut-cC" ie, cold
*ourcn, measizin-- raeaid ife h

610 6Si'1* --and chisel, nneum-atic chnisel , _r~ch-, rei-- ic
inneuat-c bcre ac nermatic riclcax.

11 53il>EYo'l Ha:lnd or pneumatic chisel, boiler tools , cgn
tools, hea-77-loa pnch, sheiTr Lmn'us-'--Ira Orgik
cutter, -revit die old c > o--r

3 ~ ~ e 126i od lourch, -'neimtic ch-isel.
13 SiCr Die block, l'10,10 'Corle hi- ,s e , e n"141-17

cutter, cold n'jic and cold-rollin roller.
14 S3ICr Sta--for.=-n le, steel stanp 7'-nc'-e-, 3 ---r,

mil~~v utter' 'ni de block .
15 3 i Cr3 Die, ors ~~-~,com7 2ci-'A

1.0 17 Cr 2 COtting tuools cu-ter, ;'---fe, blockC cutter,
earing tools, -nrofile 7auqe, sha 1,a pn

eccentr.ic wheel a-nd cold roller.
1'?3Cr Same as stated abo7e .
19 Cr06 3hainr -cf nd blade, erasinr knife, cra-"In-

C0 0 02 Th is steel cain be -ised to -alke Ca-71-ro--'-n rllr
<ress-rol- -- r.Ier , Z 13 s- !1--7 'ng -ICa se-
c-ld die andi c---ch an, c-ente'ls t-ols.

21 ~ coa-c-7bin- de, *-1-, anmd sc---,: 4i-

o ~ ~ c u-,-



Continued_______ ________

,I Steel rdeSamoles o' "ses

500

23Cr12 Cold-die punch, cold-cuttin,% shear ( ardnd
t'hin metal) bore jacket, reasurin7 7au~e, screw-
thread roll-inng die, -etallur-ical nowder die, die
fillin-, drawing die and c-rren-er's cut';in, tools.

11 24~ Or Thawin7 die o-7 hiqh abr aSa4 esta ean
drawing- -late and othier abrasi.'e resistln:: tools.

25 Cr.?I iirious neasar'n* 7au-es and 'clock -7au-es.
12 26 5 Cr:,n 7or-in c die of medi-x: size.
13 2~ Cr6".1FJ 7?orn die, bore *jack:et, o- ce ie

pounch, conioinc, die, staninz- die, screu-t-read
Fo_! Inv7 die, shear and measuran ' ' au-es.

14 2 Cr2IMiSi easuring tools whlich h".e absoiuael no s!haae-
Jc.han-e after hardening.

15 29 4Cr3YInSiWV For,!Tn7 die of medium size and ferrous netal

16 30 Cr'.I(al.winum alloy) casting die.
10" 10 CrIJ Wood-work -plane, cut-er (nocr -Pood w,-ork, h-ard

* riiober and leather), wood work chisel and cu::ano
Itools.

31 Or W5 i Cutters for low speed cuttifn, -.I -hard mretal,suc-
* as milling cutter, lathe knife -and olaner; -1-d

ca-* _'r in.ife working unIder hieht oressure9.
32 ",r12U Cold cuttin-z sh-ear- knife, cir,-cul,-ar saw, co"Ib n

dislittin5 die, standard tools and 7eas1=rinc, -auge,
die b-ob, thin metal punch aind scre,,r- -read roll:Jn-

1'33 3 C.-2, r THifh stress nres de, bol>' or screw, 'ot-Dress

ie and hot-snear-.nc u r
1'3L -,r'~n Die block, scr rin-out cu-,ter, measZ-,r4i -,e

and die1*- o' I com-Pli czt ed, shae ann4 ~*-recision.
3 5 C-rI'Un .'eaun au-e -inc: n roil~e -Lu-e.
16 Sf:13 -7i:d or -pneumnatlc coasel. air aer tOol, 0---r

totop die a.d uprer die, sh ea-r k ni'e (e"
.. _'bration),cuter (-ea--r '~ba-_on) and cement break er.

376Cr ,2 9i Sam7e as stited ab-o-7e, *--,t tI.4s steel c-.n le used
'to malre 11 ols 'o cut even harder metal.

2139 Crl2T'o7 o~~-a ha nf,:ru~ saw.cmbn
die, sl r 4e , stnndar :os n maurn

7au ,e, Aie -oe, p-unchiJn7 die and screw thred roll-

21 _10 4-rP.-7 .- cutti' tools, 1.o- nchin- lie, 'or-in7dc-
scre, fce.' screw, hot0+ for-ho lie

01 1 "--'-i-a 31 e.

2,12 72 3-e:I s-:7D,2



10 i 3raae Snmnies o' "Ses

4.3 CrVI Various advanced s*wand file '-r :nirv et-!,
filn u'"~or wood work, nianer -n,4 oocre

and coininT dies.
24 44. 15 b ~ 31ankci7 *ile and lar-'e fo'r'--- dle

4.5 '1 _ _is die ',o'-, shear b 'e2i ~i

-64' - -C-SiV :0+. f=~ of -e--*zun_ z-ze, -4-_ 7n

tools for 03._ T-I
1~&2rSV~t -or ng die of' large 6.n -ediuna size, cast=-

I A ' ie and shear knife flor :cu:tin7 met-al.
49. 3W2CrSiV Ho t forging di e of large and nedim size, casting

*die and exrIing die, sand tools wh ich can bear
heav~/ inpact load.

50 3W~~VSane as stated above.

2" 511 3Wi4.2V large s~ze har-ner 'f)rzing ie and ertu~7de.
52! 8Sd2CrV Cold punching die, combIng ie -Ind n.n.- -

531 'JCrV Cold shear knife and advanced s-iwin-- and c-tnf--
tools.

54' 113 Cr v Cutter fPor cuttimr extrenelvr~ meI -
ca'tter for cut-'tincg ex-tre.-el-, sc-t metal.

2~55 7 Cold rpunchinz die, s'-ear, cI _el' n~ne-z-a-ic

n~ne-'.) ~,cold n.rimch (7201 -' ri -'6.cL

176 OlSa-e as sta-ed abc-e.



8. Hi~gh Speed Tool Steel (YB12-59)

Tible 2-l-: O The Chenicil Cormosition and Hardness of Figh.Soeed Tool S~.eel

0 Str G r-'Ae C~nnic-li Corrfosjtlon -Telt Treatment tarlmnss

[i ~ ~~Col Tcrnr. TRB Caf

Br d Symbol C nISi Cr p o V Ls oro -ant rule Deli,-e. r-?-

P5I20taim1.20 I .40~ 14.o.00 .00. 0 3 0 i ~~0 3jrr'in

2 IS4 mcr V 0 040 3.800 17.50 L. " 12701 oil temp. 2"5-20Y~-
IrO ~4.40 '1*.001 14 4280 rtsT cuttinR ioh~eo s-O

60104 (A 2 W9Cr4V: 14.4 4. 40 L20 40.3q L' 9 0. 03jl12257~. 'Ji or 1 steel

0.80 4.40 10.00 1.7 steel ;;4

262



Table 2-1--21 Th'e 7ses -)f H--1 Snee-1T- l3te

Steel 3rade Sarxles of Tses

Vl2Or4WYo The abras-*ve riachinarbilit't, of' t-4s steel is
niot verjr good. It is -enerall7. uased to ona.e fione
lathe kiiie, rnillin7, cutter, shlear 1iie, iploin

*cutter, block r 7ear cutter and o0=in Tht'he
Uti losial to ri--,e 7aci

riaterial, suc- as -ol-sti-cs, fiber. 711-.rToord n ,
-Isoso suiteo e to nqc e-trS '' 4---

a!Io77r, t._ Ioni-am-based 1-OT "d s-eel o' -oe'5.±
ha_-4ess.

Il3Cr$T -his s'-'e"l his 7ood r-I =Ioess, -enacftr.
ind abr~tsi-re naco-inibilityr, so itcan be w-*_e_'r
u)sedl. It c-in be used to nakIe terst brsore-w
cu-a-er, lath e '=, e, rnillL - cutter ,eer nie,
block 7ear cutter and mite rii3 o' .,or!inr7 soft or

'JOC1 4.7a Th-e a*araqS 4 )e nao na"';_7' o' ->js Steel is
riot -ood and it cin be w-e~ usd t1 is roo
'or making '-ore b-it, lathe knife, 7i-l4-- -utter,

screw cu''er, belt sa w andr wo -work tools.



9. Hot Rolled Flat and Screw Spring Steel (YB8-59)

Table 2-1-22 The Chemical Conposition, Mechanical Properties end
Uses of Hot Rolled Flat and Screw Srrine Steel

Steel Gradc Chemic'il Comosition ( . Her.t Treat.ent

. ' quenchis P temperCoolant

55 062 .700.1-0.3 70 - .8014 . 5<0.,-5 0.o45j 0.0o0oo'f I TI'O

19 10.7-0.7150.1 -0.3710.50-0.01 0 .2 1 -0.25 1 0.0451 0. 0401 " s ze rn er2.n
Sio.2-0.80I0.17-0.,3710.50-0.I 00 5.0 .30 r_ 0.0,5 o.oo ' 0o e1 '0 °

is 10
2 0 0 1 0

.
1

7Oji
0 5 00

.BJ 50.25 1 40.30_____ 0-04 j 0.0401 400 I tempering

5 • 0 .4 # 00 q e n ch o il -

0.70601-031.0 10 <OI 0.01___ 480 tempering

0.a 62-0.001- .37OO.-1.20J 40.25 <o.,, . s00401 60 0 i
I 0 temrerine

I 0.0 Fo 0.r40g
-.S N .,,- o.,', .30 -.800.- -, 8 0-1 . o..30 -- .1 0.o4I .o o 04 ,0i 860 o o - ---e e r i6St0 o..oeo..oi o oo .. ; 00, io 30 qu, oooooo

Gom 0.5-0.6 501i .30.- 1.0 0. S 0-. I .1 30 1 O
I.. 0 I ! tempering

eoSiMnA .S6-.. --.30-1 . O.SO- I O.5 0 0.-0 .QS 0.o 035 tempering

ssil .. o.o<040e 60 I40eerln01Ins
sS.M o.5-o.9.o-,o.o .3 00ot_ 0. 030 4-eering

40.301 40.40 100 Aiterptemperin8

TO BE CONTfIJED



Continued
Steel Mechanical Droerties 'lrdrss

Yield Te-isile Ect. Contr. B
grade pDoint strenzth ratert htrl arlso e

h lb ae (htrl

(k-I (:~/n~ ~state
Synbol nh

as80~ 100 9 35n 2,5'~o212~:ets 3t

70 85 105 3026
______snrinL =r; si4-ra sizr2n ,P -:zet 3 'C '-q

00 107 30 285 i:sed on. 'U-t-o0r)_, _ t, :3cot1_~e -

85 190o 115 6 30 302 'A3te 2 ireS

- ~--------------------7r- steml.
-', ics'nonizatin -ne-c i =a- it tins

60M"n 80I to 35 269 oe heat sensi-i--, oI-i as c::s"uc
quecnr- crack ind -er'er bl -nssa c
:Ised to Mae1.g sr-"! s-'riz %at szr'=

rious fla ad 5z,_*7. s=_.

3e .sit , t so t IS eas - t t0 ~ -

8o io8 30 f2n9 -In te-e4F z-ri-.1eness. 7-iesa

s---2,-- '3 O.in~s of -2-esz0

rena- :*1" i 27e

-s~t 4eiec -::eA, o -- , -n

d- - - n_

I o.- ~ or "Se '--- 75Al , tf? i si _ -'

5sssMn 120 )In 5 30 2Q9.1'3-~ - i ZaXj- -- lo-es s--oc--

soSiMn 120 130 5 25 is . ru

505,M nA Io in 160 5 's autco~ '- e, 3Dia r4n n -

35S2Min 120 I 130 6 '0 0 ~ 'i'.ic is -:sed =er - n t i:io'.



Ti-cmca]. Conrosition ____ ______________

Sybl C Si M n ICr Ni XV V SP I e~r I
_ _ _ _ _ _*C _ _ I _ _

60Si2Mn 0.57-0. 65i 1. 50-2. VO. 60-0. C < O. 30 <0.40 O04I 043 (.
I~ 1.4F 0.0__ ____01. 46A ~eper2.ng

6OSi2Mri-, A .. 56-0.6+I.60-.2.0(IO.60-.0.9CI <0,30J 1 0.40 0.031j 0 .03d " CA ,= in

S3Si2NMnA !0.60-0.65i1.80-2.ci0.60-.9fl <0 .30 1 0.40 10. 0301 0-0 3 51 161 jufll 1

7OSi3\InA o.66-0.742 .40-2.800.60-0...9UI -'-0.30 1 0.40 1 0.0301 0.0351 ...~
6OSi2CrA 0.56-0.6411.40-1 .8010.40.--0.7010.70'-l .OCI <0. 40 100C .11 " UMC 0j

65ir 0.62-0.70 1.20-1.50I0.40-0.7010.40-0.611 140.40 0.0301 0. 035iso.o tenera 51
SOCrMn 0.605401-031.7-.I. 90121104I, .410 ~~ I 8 0 quench~o-

1 0460~401i--~.7j.0-40t000- .0 _____ _____1 1 00 4 Tem-erin '

WOrMnA 0o.46.-0.5410.h7-0.3710.80-..1.0(10.95-.1 .201 -%.0.40 1 0.0301 ,0,- 1 u n h.0 1
_________________________________49 t__ ___ eriperin.F

I~~~~ - .30 .0 -.aenen oil50CrVA 10.46-0.540 17-0.3710. 50-.0.80i0.80-~1.10 40.40 0. 10-0-0.2030005 520 Itemnpering
SOCrMn'VA 0 48-0.55l0.17-0.37i0.01.0oI0.95-l .2(I 40.40 1 0. 15-0.25 0.0301 0.01 ' 320 777'rin

.4 20 - .0 4I 0. 10 11-00-. rignnI ~

ioSi,2CrA 0.56-O.b~il .4o-1.so o.40-o.7010.90-s.2oi -0.40 1 0.10.-0.21 0.0301 0.0351 em e

7~e he mechanical of 65SiCrA and can oLr2Aly~ p

used as reference.



Continued ________________________

Steel I 'echanical zorerties ~r~s
YieldTensile 111.t. Contr. 1 H

grade poit streng'th rate rate I hot rol SIpe3o'Ue
0. , 06 &, ing

-bl (k/ (kg/r= 2) ,state)

25 A-riong these nine cU erenn kindls of SL'n sca: 1. 63i2'n -nd70IM 2 20 OSI.jnA tv'e !on-est reor4s of' 'ori.a uses anid '.-c7 a-re

6OSi2MnA 140 too2030 used miost didelr. They IrS -2in17 t:'ed e:8 us-e atrinj Ird
________________spiralsioring used an rai locoroti-ie ir, ou'roiobi~e ind t-actcr,

63SiZMnA 140 16 6 20 302 esot' v9~v 0o3rin, ±'o~~ri t' e o-cK ,*,!,, a...

____some 570 other I-xortinrt szrings .ichd %an .,or!, .rlir ' - ess
7*S,3MnA IG 10 1 20 I 302 and it c-tn al.so he u;se-i to 7s-tnt-i'.e at xnrij mc7 r

1 ________ _____ ________used 23aer --o , Y.'
1The nechairi'.! nrertios of ouS!2 1 aind 645iZ'_- :-e "

6oSi2CA 16 o 6e 120 321 *cod becasuse :hey*e o-eaded,,chr-e' r.:ndiu:. 7e- 'n .1-
6-2 uned to 71='te anrin's f!_4 ch -n 3tod - ' strass 1.. i t is

3S~r u0-2 118-138 sI 20 202 3peclaL),1 --ood to be vsed to tan"ti-:wit 3=ri 00
-- j________________streos beain snrln i&~n '-- is-4~~oIThe hardenabil' -., af 40-r~hr('OC.-n) s *er-, i

SOCrMa 120 30 6 is30 ! added about I ot f c'rorre,,n r-na - se. Tvsn i-ring it
_______- ______- dianeter of 5croa cnh rdeneds Its "ar~nb-t

soCrMn 3) 0I20 eter than silcon-maneinegg 3Z.-$ steel an .s !t1
12 0 5 3 3 than silcori-,:hone snri lsrme. -1. steel : 13 t

n.xe Lriortart ~Iesrrint - nj - s-ring of lra:o3
_________ cctior.

:-oe rdenlhilht of' thiiste is to- -!=- that of'

SO~rY 260 130 0 302 60s2-_71%, 65S1.215I4 tndi-Co' T'' 3 eel is oai sed to
SOr I 1c 0 4 o aze i~sstress '-,arin- soL-'.' ari'"- n- 2.o-,e :cs3c,

to r.Iii t te-1OiiV 20 130 S 35 321 to tooer neated. t 0os we or-------" :er-'s i-77I steel iand orot- is-i.u- 7zrt' ize to ni

1 This i s an 'ni:. aor :'eel. ut-:r- stran -- nod
30W4C,ZVA 170-150 321 *.a s7:eci -l-' hia usrdenabiZio:.. _t' n-ir ', *s o -1, " :L-

_________ w cnbe_**-. t'1 '_te.nrue______

170 390 s prooes-es ie sLLla .o 7hi of' r(1sLCok 43i 5 %,
60Si2CVA 11 0 0 302 -I it crito ie13d to nr' e tr. r' nr to ne ' eanr 121*SS~~2M.34 It 17s 1us -~.--T ared to nsce 'ho nost L-ortnnt nriml .1c o- bee
____________________170_____1___0___20_ he&"~ load, resist heat 1,3eloCC:3)Id reusist !Ltict.

T 2)



1 3 S t-3 inle ss i .d ,tnt- c i i S te e l ( Il - )

f ...--23 The Chemical Cornosition o' 3i ess in- - e

0

be e I I-!c

' n rznd 3--b ! i m .

1 1 3 0 Crl3 15 <0.60 <0.60 12.0-14.0 - 0.030 0.035

2 2l113 2Ct13 1.16- 0.24 < 0.o 0.60 12.0- 14.0 - 0.030 0.035
i <.0.6003

3 3 913 3C,13 0.25-0.34 00.60 0 60 2.0-14.0 -0.30 0.03S

4 4 q13 iCr 3 0.35-0.15 <0.60 £0.60 12.0-14.0 - - 0.030 0.035

i 1 m 18 W 9 iCri 0N 9 <0. !,I . 0 2.00 17.0- 19. ¢ 8.0-11.0 - 0.030 0.035

6 z21180 9 2Cr isNig 0. 5-.0.24 £0 0 £2.00 17.0-19.0 .0-I1.0 - 0.030 0.035

73



3T-eel :b-ide !T Plat Tzea-.ent e~cnics
1 .nc-Tem~e. 9 ' ---7s P'-ct. nt- .p

:em-. :emp / -'.ez-t e ralue

__________ o0 lecs -'-'= I

11i13 lr3 1 ooo- i no o,w 700 o, , 160 1 2 60 9 121- 187

I10-15 I 1 10-70~~i3
113 2Cr13 110- 00 c, w 60-7 r 66 I 12-197

3113 3Cr13 Il000-.1060 200-300 0 - 6 -131-207

A' 4 13 4Cr13 !1050-1100 200-300 50 I - - 1 13-229

5 'lil8491 ICrINi9 Cl 10-t-110 5 20 45 5n - -

6 2#180.91 ZCrl8N:9 '1100-110 - 58 22 40 .55 - -

-a 0- 1s -0 -e: 0 i;. w-i;er; an i = a,-

74



b7~i 2.l2 T7ie "ses of 374-inless ~n t-c:13e

Yam P'~'e~' S-moles. cTe

.ey havie mood ant;_o- To -make ati -a;rcc-ros.orI pcrsad''~
rosion 'cerformance in rhcrou ±htnotancrler

s'ren, ir rid ea ~ Thiact load, suich -ra~e, a-l ard asen~~

corrosion a,-ent. After 'ciece
>rI3 >ettreatment -a-d Saime as in--cte bIc"e. -t can also, .e.

____________ 1roli~int th at-cr- used to -'-e r"'s.io'____

rOsion -cerfo-rnance '-e- To ma-ke anti-aifr ccr-ros-on '-ar's, ma :,e
C.-13 cc7es even better, !or icea-7 load a nd srew 'n -n. to 7nake

Isrncarbureto~r needle !l~e n IIb-*
T'o make pcarts of hf- ris v" c

ih -anti-corros~on and corrosion -es7iace such as 'ea-

re'-'rmance ina ton S'-ezv and ,rile.

Anta-acid and the-y show Tomk at wih_~&~O-'orance
_ _ 'bg rerfor-ance of cor- 'of various me'-fi corro.sion resistace,

:crf:i9 osion resist,!,iCe .-hen
ar '-r4CUS Cor-

=sive -94-a
Anti-acid a-_-1 taa:h S as lCrl-cn ~ -

ner-'-=r.ce of cc"rosiOn lzr:3 *;h-ich reclire-c no

1,3U9T 4 raous corros-v mena. n
It 's scec'_l a'bUI-*tr o~l

intercr~rl~allne or 75



11. Te!t ResistLrF. and Blisterless Steel (7311-59)

Table 2-1-20' The Chemric- Connosi-tion o'~ 'eat
Resisti_- 3r' listerless Steel (1)

Gru: Steel GrouD te rd ~ e~clCr~sto ~
., rand Symbol 1 Si 1 Mr

1 CrSi steel jg3 4 Cr3Si 40. 10 1.00.-1.50140.70o

214 A 9 9 2 4CrgSi2 10.35-0.5012.00-3. 00i50.70

3*143 Cr13Si3 40.12'23- 0.0

4~~ ~ ~ 4 F ,gi 0.12 11.90-2.40:141.00
5;14209 3 !CrZ0Si3 £0.15 2.50-3.00O;£i .00

61*254 2 £:r5i 0. 10 1. 60-2.101 <.0

7, 4 'A 3 f& 4 !4Cr3Si4 04-

2 Cr~o steel 81S q~ ICI SMO <0.15 40.50 40.60

3 CrSiV steel 91 6 A J Cr6SiMo 0 £0.15 1.020: .,

!C 4 0104 2 C1 4CrIOS,2M0 10.35-0.451.90-2.601!<0.70
4 l,'rl3 steel ifl 1 *13 I~I 1 0.15 £ 0.60 4 0.0

..CloV te 1241141oM CrilMoV 0.11-.0.181 <0.50 <0.60

06 CruiTi steel 1 13 *189 9 tk ICrl8NOTi <0.12 40. 80 42.00

141! 1 1 912 t IC r18 N iI2T i -.0,.1 11.00-
15 qs** Cr13iAI2.00

15141344 Cr1SiA1 0. 10-0. 2011. 00-I .so0., 0

'7 Sr1.1Si steel 16141749 4 Rt Cri7AI4Si 40.10 i1.00-...50£0O.70

17'*'41 2 4 Cr24A1i2 <0.12 10.80-1..011.00

181 A 6 4- 2 tk Cr6Si2Ti 40.15 12.00...2.5040.70

1 Cr-SiTi- steel IS* 2 r4141k Cr2Si~oTi 40.15 11.30-1.70F<0.70

9 O ioiste 0*11. CrSilkoV 0. 10-0. 161.20-1.60140.70

10 rSi"O-1 s-,eel 211%~ 8 1 5 C,8AI5 40. 10 4£1. 00 40.7 0

11 Cr ]. steel 22 'A7 17 'Cr7AI7 <0.12 £1.00 :40.70

23*i2041 5 M 2 ICr2OAl5Co2 £0.12 <1.00 :40.70

24 M1349 4 Cr13AI4 1 o.15 41.00 40. -,
25

i 1 41 5 J1CrI7AI5 £0.12 4 1.20 4.0.70

2610 0*1741 5 IOCrI7AI5 £0.06 4 0. 60 £0O.70

27 1 *2541 5 1ICrZ5AI5 40.12 4 1.20 £0.70

2810 42541 5 'OCr25AI5 £0.0 <0.60 40.70

29 414 2 Okrl4Ni14W2MoTi1 40.15 < 0.80 £0.70

12 '.,? ' oT steel 30 4*A14jk14i241!4Crl4Ni14W2Mu 0.40-0.30 40. 80 £0.70

13 Cr'TiU,.4'o steel ~ 11~3~3£.2 £.01.00-

LL rT steel 3111M6 tCIM3W I4.2 08 2.06C

.ote: aEccent o -er-ise in-lfcated, no rea-n ~e t~~ el
Steel is r. Ore q .C.

TO ?.I CC'ITI'TT7D



Continued

Table 2-1-26 The Chemical ,Cnositlon of Heat
Resisti d s.e- Steel (2)

Chemical Comoosition" -"-

Cr T± .o Ti Al "-I V Y1o More Ic more
3T - .,.an th an3,- 0- -3 5 ir

1 0.030 0.035
8.0-10.0, 0.030 0.035

-.12.5-14.5 -0.030 0.035
117.0-19.0 - 0.030 0.035
119,0- 21.0 . . . . . .- 0.030 0.035

24,0-26.0 0.030 0.035
:.5-3.0 0.030 0.035
4.0-6.0 - 00-0.60'- 0.030 0.035

5.0-6.5 - 0.4A5 -0. 60: 0.030 0.035
9.0- 1 milro.50,0. 700- .90 - - 0.030 0.035

0.030 0.035
10.0-11.5i - 0.5-0.7 _- 0.25- 0.030 i 0.035

( s o -,5 ', - o . 5 . o ... 0 .0 3 O o o 3
g.~ O5-OSOO< ~ O . .4.00,0.3

17-0-19. O. - -0. - - - 0.030 0.035

5 x (c%
17.0-11. - 10. 02- - - _ 0.030 0.035

12. 0-14.0O - 1 1.00-1.8 an - 0.020 0.035
16.~ 5~05 .50 -4 .50 - - .030 I 0,035

12.0-25.0 - __i - .40-2.4( - - 0.030 0.0355.0-6.8 - iO. . 15. 0.030 0.035

2.0-2.5 0.45-0.6 ( 0.2 - 0.030 0.035
1.5-1.8 - -0.20 0.50 22- 0.030 0.035

I I . 0.6 32'

7.5-8.5 - 4. 50- " 50 1 0. ' 0.030 10.035
6.o-7.5- 6.00-8 00o C0. 035 0.035
9.0-21.0 i  - 00 - 1. 00 50 30 0.030 0.035

13~3 0001
3. 0-1.0 -O - o 3.50-5 0 - 0.03 0.030
6.o-1. - i4.00-6. 0.1 -0 0.030 0.035

16.0-1. o - - _.00-6 00' 0.030 _ .0.035
23.0-27.0 - - 4.50-6. 50 - 0.030 0.0s5
23.0-27.01 - I - -

1o"50...650 0.030 0.030

1.0-1.) 15.0 o _ ._ T- 2.75! - 0.030 0.035

13.0-15 -- --.0 -5 2.325 0.030 0.035
1. ".1 . 10- 1. N - 2 _ 0.030 0.035

-3.0 3..00'

LV.
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Table 2-1-27 The Mecanical Proner-.ies a, '-eat
_______________________ esist4 'v- -mA ;listerlessStoeel (1L1

t Steel Orade Quench Ing
Steel aroian (_______ err-z

3rand 7y~b 0 (CC)

1 4rrSi steel 1 34 Cr3S 16
44q 9n2 4Cr9Si2 05

3 w.lif 3 CrI3S:3

4 61ST& 2 CrZSS,2

7 4 4 3 fj 4 4Cr3Si4 950-1 000

2 Cr-"o st~eel 8 4 ,j Crsmo
3 *CrS--io steel 9 CrO 6 it

10 4 0.,o 2 Q 4C.rIOSi2Mvo 10101010A

4 C-1 steel 11 1 i 13 ICrI3 .:000-1050

5 0r"'OV steel I: ix 1 ~ io 1050l1100
ID Cr~iTi steel 13 1 418% 9 tt ICrIM9 T, 1100-1150

'7crl:o32. steel 15 I013&V Cri3SiAI

16 4,91 7 .4 Crl7AI4Si

G rii te 17 4 1 2 rl Cr24 A12S i
Cr~ii s.18 6 FA 2 tt CriT

9 CrSi,;OTi stoel 19 2 flg Cr2Si MoTi

10 CrSi;' oV steel 20 'itl C rSiMoV

11 rAl steel 21 vi 8 m5 CraAIS
22 7I 7Cr7AI7
23 420v. 5 &i 2 Cr2OAl5Co2-

24 A 134H A Cr13AI4
25 1 417*1 5 ICr] 7AI5

26 0 4,7V 5 OCrI7AI5

V7 I J25r.5 ICr25AI5 -

12 ~:~ ±steel 2 O§414A2M CrOISi42~ 1150
13C"~osteel 30 4 J614 14 A 2 V 4Gr3AN,14W2.Mo

l4 C i'JTi steel 31 4315*36F, 3 t Crl5,% 06W3Ti 15

Mte: 1. Cf those the data are not nresented ntetce 7T c e

decided br sunnlier --rid cons-=zer uron their- 2--reer-ent.
2. Th-ere is no, =zznact ternac-t.-, test of r-,.-nd stePel o~' cfi" --

ianzet e is less than lon -ind square steel o- 'lit 0'K.o
'r~Ct~~C~Z2Ces5s 4less



Conti-I-,ed

Table 2-i-27 The Mechanical Prooer-ies of 'eat
Resistin: and B_4sterless Steel (2)

Meat Treatment 1echanical Pronerips
. ITemper Tensile Yiel~ ] t.Contr

Coolant te-n. Coolant 'strength oint raterte

To _O less ,thLn

!oil so 35 14 -
700 90 60 -

700-8o 6o 40 15 _

700-0055 35 15 35 -

7oo-oo .... s 40o0
700-9800 i o0 150

Soil w,,ater 700-750~ ai0 4 0o

70-8 50 40 18 -

oil air 3o 0o -
oiiater 700-790 oil 7ater 1o o0

60 42 1-

ir ' 0-740' air soil ,,ater 1 -o16 57_ 55

w;ater :oo-o ar5 40 50 -

o air 26
700-80 0 air 50 42

--080 -- 5s01 --

a 27
-22 - -

7-r 750 agein 20 I

- 820 ageing 72 32 35 00 -water 780790 ageimg 1o

730-8740 air5 35 5

700-80 air 3

•~~~~~s . . . . . . .. . . . .. . . . . . ..1l5 I . . .. . . . H . . .. . .. . . . . . . . . . .. .. . . .. . . . . . ' .. .] ,



Table 2-1-23 _The Proaert,.es and -uses Of H eat
________ _________Resistin -- lstels Steel

i Steel Grade ~ 'a n Fronertie gann-les of -'ses

1 Cr3Si Gjood anti-oxyroenization jer- They can be used to ='re ash-
3 Cr13313 formance, suitable to nake blower pipe, nozzle, an-nealino.
5 .r2OSi3 hiigh teraperature structural ifurna-ce w-ith an aiar circula- ' 3

1,2 cr6Si2T± !ccmponen,,t of h-igh tenerature Iand innealln- -7essel o' ih
15 r13SiA low load and lofderate load. !metal and o,'7erh eater sta-nd.

CriSi is raod to be used to S3tand Of' Pi'ae--7e heatin';
;.rorlk undler '75000O' Crl3Si3, 1'urnace used in ereu
.r3SiAl a nd C1r20313 are idsr~

good to work, under 8CC

Cr S2 * is -cod to 7work

under '5000._______
17 Cr2L_1Al72Si (Good anti-oz.-'-en 4zat Jon ner- - Te~r can be used undler strong7

6 Cr253i-2 fornance,2and it Is esneciall.rtenoerat'ue "'luctuation woen
good to work ,Lnder stron7 181, c--ore steel ca nn-7t be
temperatare fluctuation, used, and hieat resisting com-

_______________________ _________Inonent; of tenmperatuIre o, er

16 'Or~hM~i 7t will not blister at ll0CiIlt can be used to make -

azid 4t is weldable. The weld- leninn box ,.eat exch-anger
in- cannot be used as oiat noent4 and ',ioh ternerature

Iload bearin;, comtonent. iconronent. to conta.ct -is r:z
_____________________________________ Iont aims sulour

19 rr2Si'loTi M4eat resistiliq 1nd hio bl isterj Te7 can be used to mak seam'-
under65100C. less steel oinoe of 55C0C'C,

20 . rSi~o Heat reS-iSti4ng and no b1 s-e-l~renn ~psad ue

*'-e'- S2C0C bc-ton nlate and Coil _aine

!~~Cr 0Si2~an o trud~' ~ ~ ht-s cblyoneer
2 _A~rOi2 'o biste Mr" Cutor.obile e-n:ime ex.- s~

10 LriO~2Yo Heat resistlng and no
____________ ~ 97SOOC. _____

L C'.3Si b_ ster uneL 5 0  Inlet aLe: ac '

load and ex'?s -t 'lo

_____ ____ _____ ____ ___ _ ____ __ !load._ _ _ _ _ _ _ _ _

'Trli2.o bl-ster- under 1.C.COC and It can be -used to _k ma~'--
o'- her oroperties are similarj enin-c -ocx, . eat exc-=ff_--
to those of Crl'7Al4Si,. and h-eat resistinw, s-1_.-._n'

3 cr~ic Meat ae't nd no -iter? e wihrecei-ies coc~r
?Cr6Si'oind er l~0 act4-'' in t- crach:ia-rca,

-- 7 od =7uonent 7

r - s s'=n =tion



er Steel Thade na Fronerties Samples of -?ses

11 1C -z 1 Steim tuxbine ll--ade nc'
12 Cr11'oV recei- es stear! action.
13 .CrSl9Ti o0 blister -under 1000CC. Craclcinc eauinent T.f oh ca

U) 1r1 'T12Ti 'be hieated to 64:0-'120'JC, o-Ter-
heater pin---e, aero-en ine,
nozole and collector -ased on
exhaust S~rstem.

00 101.2iLi sea resitio -nd nao i.s-~ t:- em-erature -7m,!>i

rat ndl corrzronentCfS-
-z'r-4 7,'ace Ote.21 :te

33 !.2rI~il~f Yea- -"es 2  it*-, and n-o Prier'ean

2Mo -aer u-er 0.-Tas nineline Dr-ts.
31 OrlT~i36TJt can "Ce usen4 4o5.0 ~d

wnic:, w-orks.: urder 0O en
connection -ports =.-r 347

21 -7~X5o b'_-she" Jnder R500 es-s'c v4 " .ec -r'c
s-peci'lc resistance i s f-,rnaa2e.
1. 2 _ _ _ _ _ _ _ _ _

.22 Cr-.A1' :'o blister under 1C0C,)0, i 7esistance refr~ i
szecif'ic resn-stmfce is frae

_______ 1.2 onr 1  
-.- ----

23 Cr2CAlSCo5 it can be iused nt 12-50-

2d 2r13A4 o 0 14S4 -j~ ~~ esis a.one 7 e 7 eneral
AIaec ene a-e'caoctr

s~ec' ; ~'S ce 4-3e-- ~~-

0I an- _____________e

1\J5

snecific resistance is fet oet rec~
... 37 0"m-=-,



12. Chrome 3erz teel (7- ?c3"

S'OTe Sr-emi-. 11or io l co-h" s- :)n'~~

Order 19raol Si c D

I aM 6 GCr6 1. 05-1. 15 0.20.-0.4 010, 1 5...O.SS040-0.70k 0. 02(;-I . 027

2 IK# 9 G~rO 1.00-1.10 0. 20-0.40 .5-3t.91.Z.O02 1'

IGCr9SiMn 1.00-1.10 0.90-1.20 0.40- 0.70 0.90-1.20-<0.01C 1.0. 027

4 15 GCrI5 0.95'-1.06 0.20.-0.40 0.15-0.35II .30-MS.050.O2 01 4 0 !

sI~~1I
GPrI5SiM rI0e.95-1.0510.90-1I.20 ;0. 40-0.65,1.20-1 .65 < 0. 02'

2-1-10 Ee P-O-er:es 2i~ses ofc- "-',

~n Steel Grdia4n Proznertie,
1.. sC au fS n. fe l o c.'-.o -e

resistance is ihrt t- --

is cold workingil -plastic df'
soU better '-ut it-s sers4 t 2 - to --

s7oot. It shours a tendenc7 of.e . -

its weld abili ty. is not good so itcan '- _
bearin~g s>; ol ball and roller. __

2 Xi-9 Th2is is a wi-lely used ball steel 7nd 1-3
I resista-nce and '-ia"'denabili-ov, are .uii-er t -7 - :ze 0'

GWro. It is rather sensi-tive to th-e =a-- of .ht
sn~ot and its cutalbilit~r is good h-ut ~ s ncor
so it can be used_ to 72,'e beanc tenlrllr

r~Si~ n Sae as GCr15

's sensitive t o te 0 o r a tf i c- 7
Ccol.d wo r-,In.~ z>si Ie-a~t on z.S
uSed to 7oa'c jUt4-C - is '

ro~' s_- d slee7 _________

steel are hi<-er th-an these of 73CrIl . It -s sers-. i-r
to the forration of white snot anrd Its ccll ,cr~.
plastic !e'-.a-Lo Ls Id~.t can '-e -:sec -.o c

lare earIn-z, st-eell ani roll-er. :ts e ther uis-ices
a:re sane as lr5 ______



(3) The "eat Treatment "Torms and Substi tut4 n-- 'ateriaI s of SteelI

1. The CorLonly Used 'Heat Treatment Methods of Steel

Table 2-1-31 The comronl.,r used 'i t eatment eho'f t
.am e Meth-od

ulJ. annealing Vhen h-eating ece oitaoeA3 insulating and the
steel bens cooling. slowly in fuirnace or insulazt.,r. -,all
annealing can be applied to h,7o-eutectoid steel end eutectoid
steel parts. Its Duwnoses are to reduce Hardness, to L"'n'ove
machinrabi'21ty to increase tenacity, to elim-ite inner stress,
to refie its structuire rnd to elevaie thle I-homo~eneit-. of the
structure.

3oheroiized Whena heating reaches a coint ab-ov,.e Acl, he steel be-ins to
anneaLn cool In -'urnace to a certain de~ree -ind c'-an-es to -ilr coolin.

Spheroid-*zed annealing,.-- Is suitable -or eutectoid steelan
hymer-eutectoid steel parts. Its ruruoses are to Impnrove the

____________macnanability, to reduce har-,dness and to elinanate inn-er stree.
0ormalization i When heating reac -es a point above Ac3 (O-r~cm), after insu-

lation,the steel be.-ins to cool in the aIlTe purposes of
f'ormal~ zation are to refine the struicture and elevate the hnomo-

geeiy of the structure, to elininate iner s-ress a:t
iznrcve such rouerti-es as Hardness -and streng-th.

Zuenching W.-hen heating reaches a quenching temperature aove Acs (or
Al), insulatinq and thien testeel is -out into a coolaint to
cool o-"! ranidly,,, so as to elevatte such pran)-erti';es as h~ade ss
and strenathl .

Temperingc 'When h eatin-r reach-es a tempering te-merature belowA,
insulating, and then the- steel be74'-s to cool off ra-d- or
slowly in water, oil or air. The -aur-poses ar'e to ~'ethe
:nner stress during *uenc -in-, t - tenac--. so as to

meet t-e nac;-inabluit~ reautrrement.________
Cementation Addin:. carbon at. a tem-cerat-ure abo-'e Ac3 to the- steel u'ac

layer to nake it contain saturatei car-bon elmn.!,.e nl=roses
are to :nintain tHe core hiardness and te-naci-t" an to increase

_______ surface fades oTrs' resistan-ce an7.d fati-me stnen--.
"itriciation It temperature under 5TC-i300C, adldinn7 nit-ronen to surfa1-ce

'a-er of the steel to nake it cont"i-i saturated nitro~n element.
The purposes are to elevate th e surface lav -ard-ness, arsv

~andaton resistar ce. corrosi',e resistance a nd fa-tinue strengcth.
'aniation At a temneratulre under 5?O-62C0 C or 7Z5Q_ f(,Qs'C, addi-nn, car-bon

and nitro ,;en simultaneously7 to the sur 'aee la'er of' steel to
saiturate the3 carb-on and nitr--en ele'ents. The nurrocses -are to
elevate "h bie resistance and fat-mi-e stron-th of steel

______ surface >'iaer and to maintain t-, a ore latit'and tenacity.



2. '- - SyThols of Steel =eat 'rea-.ent ( 2G/.23-62)

-T -' - rbcls o' Steel 7-eat 7re--t-ent -eth-ods

Heat Treat--ent Yet'odz Sljtnbo1 Tca~

-Amne i inz, Th -

or-alizat4on Z -

c o I ~ ~ d~-:- oll co: uec-'-, ten l-"

:-i- 'recueacy

no 'rec. - - . -- ---

.. e quenehin,: H ,54 flarze eatin'v cuenc:-.ngeer~

D Y' -ac nec- 's

s 3 :7, 1 n~
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3. 7"eat 7reato"7et :o:,s a-A-I Su-1.hstItte 'aer'4a's

Table 2-1-33 Th'e ieat 72eat-ent :'~ inr
S'Thsitute>ter l f Ste

Heat !l- .2~ aE TF;r7
Steel-e2- Feat treat-erit nor-SI- - 'ae I2;

Gr~ide ment 10,a

08 !Th i 95-960ot'r-!aC02IT t33c oa202 >3 ;i5s
400C air CCon I7

is Z 900-940,C 3 8 >23 > 6

S-CSS go0-95o0c ca"'Z 1z-
7so-Boozc i;nter coli Icore
'80-200Ce z: .erinj_________-

S 05 oo-95o~C. Oc-1,2uizi 455 >53 20 >-so

820-840'C Z hI:

hea~ti- water Ccolli 
5-5253

5uO-zvu~ terper''1m

FQ-59 - 830-850-C z rt

180200OC te'eing

35 Z 860-880-C a~. COOlin- 5 ~2~2

C35 1 840-860-C Wrte- >10 ;?-~iO 65 ->30 -

I 380-120 Qer

45 z s4o-&850c. s - ;,36 >16 5;2

T2820-840-C ,trc'Ii7 75 45 ~13 >3 > 4
T 2 5 56 0- 6 00 C Le r m~ e r i n ,.7

Y35 i830-850cC 'Di cocofi 65 Is
160-180*( toZ'~'e-

TO 3'_ -,C::ri7ETD



Table 2-1-33 The Heat Treatnent :'or-s and
________________________ Substituite "aterials -of' Stee"' nL

ecr'-an~ica- :Per- S_1b St
Prope:rties rit- t~
Hardness ed iSannples of' "ses -s teeJ.

Isect. yrade

ITo makce snarts ,i-ich h-a' re 7ood ma-netic
£13 cnC4' and less surplus raTesuch as

-- ~etic abobdisk =nd -netrc 1-ron. ___

shazre, w:,i4cn can stand frict-on -'ad 4inract,
sun s ncn-, ~- slee"ve, *-,-irn n

56-62 16 13' 00Cor"I1

56-6 < 13 <100

56-62 167
146-I~

<a- 10 : ow I 'ad ad less f"ricion snare - -

30-40 20 M''--e s')ar9 nar7s '-rhc rec-uie _0~

<229 a- S:" ~~-. .nr~'n

;220-250 <100
C 3- S L' --

I ' *'" *' ' e snr-' are

30-40 £80 e~-- -~-"-~ -c ,.

4 - 7*'. c S.3.



CCon-4-iued() _________-___

echnricil Fronertis
H{eat ThlExiP~ t. rontr firact T-

Steel ite l- eet treatment norns strtipoint r~ere le st-en~th
Grade 'mrert Ob (

(~ (k4 (%)__%)

45 C4? 820-840*C w~ater cooling~ 120 100 10 40 6
350-370'C terroering

C48 820-840'C ,,a-,e-- coo 1 -n-7 >120 9 5 ,.6 2 2

G 42 860-900'c hi-gh frequency
heating water cooling-

320-340tC te~rperin-'

Gig 86-900'ChI--h frequency
"heating water coolin,

220-250 C te ern________

I Core
G54 660-890-C higrh frequency 0,75 >45 >17 -35

aeatin- water coolinrr

so0-2ovc tempering

75 C 45 780-80TC' oil or
* waer cocling,-

* 400-120*C temperi=
To C 8 760-780'C ~7e- coo---n7

240-260'C t'enter-,ng

TIO Th 760-770 C leiG rsrvn
630-650'C spher o 4,- 4 ?n
-- zrace coolim:

T215 810-80C w1 ter or

60640'C tIerper4ng

C C) 770-790'C wa-.,er coil
180-220'C temperig

TO BE CMTTr.7PMD



Contlr .,ed () ______________________________
:'c~nclPer-, Subs ti -

?ro'2erties mit ~tu~e
I>~s te steel

______ s sect adn of "ses

40-45 ~ so To mak~e snare narts i.c ave h-i s-rer -,6I
'-arvx.ess and' smrle sha-oc and its cros-scton
s lmrder ?'Orin, suchl as --ear, clutch, bloc.hinz

_____ixio e, oc,"o'- n "'-r~

F~ : m70 hi s-:ren-zt:a s-re 7T_ s Wryich
45-50 <0 eeive no imanact and its cross-se ctio is3~c

1')m7, suc .- as 'e ar, ..! i~reel -nd iz-re.

40-45 <60 To ma-'- ico'*x loaid, Pe~as-:eed -and mne
..imact 7ear, clutc- a-nd xle of :Lanre Kin 1C71te.

m Tmie lo , load, nea',ra sneed -e-r, c ,_ch
o'smale -- nact a nd a_-le of' 1art-e -1-eter

:o mike C-~astant 7cad an- 7 rlu scel ero
52-58 210-250 'nc- "Ihe nod ulus is smaller- -;han 4, cit c- of

smaller amo- -act 2"ad -le of' lar-e fianmeter

42-48 T.o m7ake snal. crozs,-section, z517%C' S*7"'e
"Id recei - no 1lr-e stress srn n
_7aare

To manke t p noint, "r 'ea n :_s__
55-60 480 C'--0-. n 2 -

200-2301 To ma ce wiare ',r craac be' ar '-ea-.-- loadl 'ia
ha e'len2ite a',_raisI.-e _ s-stance.

58-64o ='-ace 3-nare 'narts 'Ichhve '-=h -Kr-4-re
resista-nce, such as to-o noint, thim--ble, sanana7

_______d adclaomin7_Head.

70 3E CC:TI 7:7,



Continue~ (1) ________________________________

Heat ec-anic"J1 ?ronert-ies
7ea Ts eld ;.Iti!7!ct -7ig.ie

Steel treat. 7eat treatnent niorms stri
Grade met 

ttjr. ~0

T12 Th 76o-7o~c heat nreservrin--?
63o-6so0c spherQidlziflg

04,~'c cooling

80-0C 'Jater coolinz
180-220-C temnering,

sm z 820-840*C arcc~oling 7 >4

T280 600 >9 >70 >9 4T20810-840-C Oil coolinz 4

35SiMn T235 840-860'C; Cil Coolinq 93-100 73-9Z 1 -:mII ;40 ;t

600-6501C temperiJng I
Y42 940-86at 021 CO41Z >31 >124 6.3 54 a .7

350-370t armer~i-

Y48 860-880'C al.coo2L' 17,9 5 4 .

150-270'C temcerin -I54

42San1I Y 12 840-860'C 0-l 1 Cooling 141.4 113.7 13.6 48.6 8.2
370-390'C te mpering

Y48 840-86CC il Coalin- 199 34.7 4.0

280-S20C t ezjorn I

LTO 2E COMTT'77D



Continued (2)

7Fronerties tui~bde
Hardness ted Samrles or UJses st-eel

__!sect.__ -rade

TRC~ !Bsize

Sane as -110
4207

200-230 Sane as T10

53-64 460 --7e as72

4241 To mmake mediur load ind lar-e cross-
seCtion srare Darts, sucha as rear and -m-in

2Z3-302 To na-':e mnaIn a.<le o2 nac-ie tool w-rzch
roates in t -s --oln bai~ad 77ed-u load

lare ears

Toma..e mediuii load and medium sneed s-oane
220250 parts, such as :'ear, screw rod, snined s'-aft,

to-o soc-ket ---d. :nai -Y'--ich rotates t-
rolin7 I 2ear n ____

40-45 To rmake nd' sneed and >e27loa saar
nr s, sch -is 77ar, nea ixe rotor of'

40-45 450 Same as 33~-L

45~50 i4 40 Sane as 3-i n--7i

I ~ ~ ~ ~ _ __ __ __ __ __ __ _



Coritirm.ed (1)
Meciarica2. Pro-ort-fs

Steel. treat 7"eat treatmenit noms st 1th 7 f t rar-c
Grde rient 0 o

G4UIO 52 O 85-6C Oi 'CO~e22C73

neati- er-.L.3-.on coo'_-
t :350-.170-C -terlreri2-g

G52 860 -880C '*- h f eer
T-G52 hieati., er'ulsion ccoli-ic.

As0~20OC tem-re'"l

2JMr"2U 900 950*C car urization c
V59 920-8401C OiCaren-131 5.
180-200'C terer-

S -G591 900-oso'C C-27rbur-zat ion
830-980-c hifh frequency
heating: erulsion coo~ILn
180-200*C teiwer-!nv'

20.MnV8 s-y5f g00-950c cab zation
810-830*C oil Cclinc Core
go0-2o0c teinperincr

S Gsq 900--950-C ,=,l4Ztzn

820-96VC hi> r00'eac7 153 ii .5 45 13

I leatin- sl 1-,'s±-*a c c

20SMnVb s Y59i go0-350zc c?2a'tI-rZ'ao r.
820-840'C -35_ COO!-"- .1 2 10i 05 0
1S0-200*C ttO~ 10 0

S-G 591 900-95VC 7 ZpIZZt

180''2W0Cteroperio I

-C) c TT



Continhued (2) _____________________________

Nechanlcal Pe- Shti -
Proner-ties mit- -

Hardness ted- Smnrles of -Uses 'steel
__ ---.___sect- grrade

~ size* __________________

50~5Same az: S5-Y2c 'out the cross-section is
50-5544630 snaller

40-t5 To m-,e mead'im sneed !and mnediun load -ea
anc. ot'-er sTnare rart. s

f face stren-th and h~a'basi7!e res-'st-nce, s-:c-i
* as maln a-xle, axle n""r ar_____________

To make~ srare na- s of' meaj-um andsmlsoe
56-62 wcncan bear L7mnact and hihspeed orsucl

as t-e -ain axle whioh. rotlates i-n sliding beaxing,
snoeed-chan-,ing box ear, cluotch, sleev~e, direction
niate. sfinulation nl,.te -.nd screw r-oA.

56-62 m2 o :ake snare z-z's whic',hr- 1iT b'3e
-esi stince and less defnrmat,.cn after 'neat treat-
ment, su.ch- as senr of' whichn the :nodlu.s is smaller

-- tha-n 3mmn, man axle, -axle- and- -sn-limeds:'._______

Sorze 3ane Ps 2Orj~23--Y59
389 £40

Or1 Sxame as 2O-! 2-.359

-10~c-~ :r'z e'z'L- -,;?ac;, -,

,ore are .;r: uc , as 7ear, screw r-od, c,-,.
56-62 <285 sleeve, Tte d -___ n axlewic 13.esi

s 1i d i n,- arn.
6-62 ~ SLme, as 2fjSiY2277-S--59 and used to mn~ae snaIlre

P-2nts wcerequiLrt less do 'ornation after ',,eat
treat-ment, such as -air and claw clutchi,

TC [- C*'--BD77:



feat 2 ehncsIroe
Steel treat eat -tr:eatnent :'or-s ThJ fed-t otr.ha -~tTae
Grade nent str Mnt irate rate vajue stren-th

( g (kg/ (:,z) ('-g!

45AB T235 80-8600c ni- coln ;0j 6 22 6 >1
:0,0-650-C t erp e r i 7

I I4 830-850-C Oil COO! 4ng-
350-370'C e70r'

Y0 83f,-85O'C 0--co2--

Y 5 40- 060'C 0o i 1 oC 0 r .
180-200C ter--ejena,

40hMoVB T23 9'-50LC Oil COOlin- >8 >7 >30 1s -5 1
550-65"Cten~er' I

C4: 8 30-850-c oil cooli22LI

350-370'C

C0 30-950'C oil Coolin-
280-320'C tenoerim- __________

C5 30-850'C 0--- Coo 0 0 11 n
180-20'C t0-er- ic-

G48 86o-8so~c water or
emlsion coolira

i260-2,.,)C te=r ,

G 52 ;860-880*C I.-r" or~
T-G52i cnfsion cooli1,

ISCrMnTi S -Y 59 900-95oC O~--.I o

iRo-z00C temreriac-

S -G 59 900-950'C c~rocur.ritiof
1120-860,c fZ "eciuenc

M-200-'C -te-m-erinj7

rO3 "ccT~rT



Continue,14 (2) ___________ __________________

ec2ianica'1 re"- ISubst-

Pronert -es ht
H-adness ited San-npes of -7 ses steel

4sect. i i trade
7KRC _z3 S:Ze

i220~ San'e as 35Sil~n-T235

40-45
Saz-e as 3S~-2

45-50 3an 5s 3!

50-55 San~e as 42Si-n-Y52

20-250!
* Sam~e as 35Si,'r--T235'

<50 Sanze as 35S3i'"-1/&2

I440
___________ - - Sa-'e as 3S5Hi -YO ____ _

<30 3are as h.2Si--T2

46-51 10a-eas49nW

50-55 <100i

Sa "e as 223>-G-- 52

7-0 m-ke Sn-are ')az-s ca. .cear - 'zu

56-62 :2 40-3001 < 80 i -a ~ ' i - -- eI'.i , ,i
iis -sar, screw roclaw --l'tch %n =-i: :7:

_________rhlch ro'& ~- e s in~i~c bea-'i"- ._
56-62 *<:20 Sa-7e as l3rC-~ and t::e sra-e'"

I w'icn reczule less :,eo-'Orzon after '-eat 'reat-i

.0 72, 5 77E



Stcel !tre-'i- ::eI'7 -re, treft no~s strt --
-' oint -'-r'Grade ner~ n~- t

b t 0

35Crzto T280 j850-870-C Oil Clooing >90 >go >_15 >40 7
600-6soC4 ter7 ern -

Y48 850-970-k- Ol coo,2 >160 I 14 0 >32
200-220'Ctere~

3 8C MoAI T280 930-950 C ' 4  
100 85 is350 9

I 620-640C teer22p'

ID9oo 510-50'C. c.ruiato-TeOcre Z-0-'es i
100-15*c ai-' Coolim- 7 Orerio0"s ,~o .e2t rez

20Cr jS-YS9 900-950C C r:-'rz a c n
900-8.10'C oil coolin,'
180-200&C t~e~~ ___

S-G59~ 90-90'C cTh'rizat-on

180-2OO C. -eerner.'--~

40Cr T 235 840-860-C 0iJ1 cooling- >85 >65 >l 10 6
600-6W0C -emneri-

Y42 830-05VC 0i '- '

350-37WC

Y48 i840-860'C "icool-n-
280-320'C 7:e r2

Y52 850-8.0 C olcooli--

G48 g6o-88o'C aoier. r '7

2if~2rC' e=ering

7C 0?T-T



:Sr2 s;c amrles of 'TsesSee'
__sect gr-,a'

size

:25-0 _o ake spare partsof _:'D_ ~IY ~~O

:~make g'2sof h±-?.t--'T-ie strenrth,

____________ s -o e 7:ar ts

-iV8 o!fti eo snaeI ~ 017.

'Ore Sri27e as 2Ci'223-3-759 C0,Z2

~12O e as 2CIn23-S-059

?220-250 <80 3fme is $5 i-7235 3 5: S

5055<2 S- e as 3 '.7 '

iss o<e s00 ~ ~ '

as



Hrce'eatTs1

40C Gc 52 880-880*C '

ISO-200'C t er-ez:2w'

9Mtn2V 1 Y56 no-sio-C oil2 coo2in
240-20,C tez=e r2 n

Y62 780-8101C r, Col-a:

T-G601 8I0-830*C o-* c__=
I180-200,c ET, ecm rer hr

CrMn Y56 I830-8S50C C 0i2 co1 -L'
260-320*C termer4 '-

Y62 830-850r o-*1 coo,-n
190-200'C terner--7

CrWMn Y56 930-850'C cil cooliai7
29_ 0-340'C

Y62 830-850C c2L

180-200-C t
6 5MN Y45 790 -820C- c- 11 >-150 >125 Ir5 ?g

370-400'C te::7!n P- 1

58 790-820'C -3~ f cI-C I f

200-2SO*C S

6O~2MfA Y2 4088C ~ co)I 130 >120 >5 2

460'C te in___ _

Y45 860-g890C Z)! Coo >15 >O130 ;;%5 2 0

400-425*C t''~



Cntinao-1 (2) ____ _______________________

'ec~zzcQPer-

..a- ness ti-3e2

..+seIsct. k~d
size

5055 I Same as 42Si~i-3-52 LOnJ

54-58 r..-.e precision. aUenchingl wire Z.3i 0f'
* la rr'az nd 'i~ '32asi-e rasi~z-=ce,

n: o":. :-u-e, ca:Y -.-heel, and ~i other-

60-640

60-62 .Lo MpL{9.............' -- ;d-i -. *n
T.ica rotes s-ned

54-58 <40 0o mri:e prrecisior quen~ching r.r r-, c-f'
ch-e ±ar'eter 4s s-a-ler -nO""' '.~t

---s less __ ao---t-on a- '~i:h a.-r-.sl-e 'ss'r

60- ~ 3 *c= he ol gauge. mculd sl ar,'.-__

To ""-' reo-silon cuernohIg i ocl o'
54-s8 4-,for7at 4on a" ' arsres-stan-ce,

an airectin7 slee'Te_________
6C-64 <40

nTo Iae -e-',. srr _-'l S, o'-

m sna- e

c -21.s- -- ~ tic-C 2flCd ___ ___ __ ___ __as

40-15 To ricke 1lar-e sn-r-in of -,Thich -,:e cross-
section i s o' re nd, rl it can. '-ear '-ea,- load.

TO --E MCc177"D



Continu~ed()

Steel treat4 F-eat treatment norms strthl Point ..te --ate T.Lre st"ren-th7
3:-ade rit(

___________~~~ %_____ (k) (~ ;y ("4

SOCrVA Y42 aso-twcc cooln C130 )-1'111O >10 >45 -- 3

o-octerznernig ______

Y4.; g4O_&6O'C 04 1 Cooil~ I1 > 131 >12 >40
370'-420'C ten-Lering

2CWJ T250 I '00-1050*c -il >16 5ol 6 5

600-7oot. temperizzg

GCr6 Y63 830-8501C Oil Coolic
150.160,C. tempring'

GCr15 Y60 340-860'C Oil C 0o0 1
180-'200c tempering

G~ISiNn Y63 84O-860*C Oil coolin,
150-160'C tempering~

WOCr4V2.\ Y63 830-840-C tire-hat- '

S560-1SO*t temeri.n-

VW ICr4V2 Y 63 750-800C- pre-heati' I

126C-1280t ol IC C C), r.g

560-5801C temne-in 7



CIontlnuef (2)_______

M'iiess 'ted SorL7-es of 7sesste
sect.
si.ze

<5 To ra::e imnortant sn'-,- o"' !-ca-p60 3o3 Oi'A
_______ ighI fitir~e strenth an.- elaS-' --

-0 7rae Snarej C'' -7-C~ S~.~

.f - .2 . e

s--aer oller '-e-id --ariouss of
-iih ct*>c -te is uinderl lC--. ________

'o e~' za - loc7 ind -- iieL9 4 'h!r

ab~' 'i -'s-stczce 7lfld ear no treat

61l-65 <s To :7:-'.e s-i- ':- o f: hea- 7 'o-1-1 a, --I

2cr-,,e *'s
4 -'esuclh as -ine lY xtm setter.

co~v~n~ ~ s'-29-*e a'-kc t-e ,,vll Tik~s

r -li'1 '~eer~ 4s lIess t-i. r.,st'l -n,

Coh ee'Klss thanm
_______ rler o~ -12- -iart e r iS 7e than 2r

U, -- - , S sc" .



(4) Iron Casting and Steel Casting

1. Gra-r Iron Casting (GB9-6-67)

Table 2-1-34 The Y!echanicil Prooerties and Uses
of Gray Iron Castinq (Gp9-6-67)

ICastinERoughTensile 3endg Defle- Compre-
rain test stren- stren- xion sion
Wall bar gth gth "alcru-stren- Samples of Uses-7 a n a ! -h i c ki -  l7 i a . i 0 6" 9 D g hH

'(e/rs D0 JfD gthnezs D :( m 2 ) (,- /=2: (rn)

(-.n) _7_) _ _(k___
2 )

HTiO-__ rizes .30 to 20 5s 143-229

4-8 13 28 47 .6 17041 aid-cover stem tp',-n ).m p

>8-15 20>20 3922 170-241 body, valvTe shell, pipe and
>015 20 opipeline accessoryr, h--nd-wheel,

HTIS-3 >i5-30 30 Is 93 2.5 65 163-229 machine tool su-port, 7aohine
>30-50 45 22 25 3 163-229 body and complicated pa'ts,

>0 is to 28 4 143-229 sliding seat and working stand.

6-0 13 32 53 1.8 187-255 Cylinder, gear, bottom support,

>8-I1 20 25 45 2.5 170-241 machine body, fly wheel, gear rack,
auxiliary cylinder, machite body of

HT20-40 >15-30 30 20 40 2.5 S 170-241 machine tool which has guide track

>30-50 45 Is 34 3 1.7o-24i and liquid pressure crlinder of

>50 0 to1 31 4.5 183-229 medium pressure (under ?Okg/-= 2 ),
liquid pressure pump and valve
shell.

101



Valve shell, oil tank, cylinder,
>015,6 20 20 50 2.8 11-268 axle connector, machine body, gear,
>1o-30 30 25 41 3 1 70-241 gear-box shell, fl7 wheel, auxiliary

IlTZS-47 200
>30-60 45 22 42 4 110-24, cylinder, canwheel and bearing pile.

>SO sO 20 1q 4.5 163-229

Gear, camheel, machine tool
15-30 30 o 30 64 1 10-256 clamping disk, shear bench, pressure

1IT3O-54 >30-0 4S 27 50 4 120 170-241 machine body, iuide plate, hexagon,
>SO 60 26 40 4.5 I70-z41 automatic lathe and machine body of

heavy load machine tool which has

>15-30 30 35 62 3 7-26 guide track, high pressure liquid-
HT35-1 >30- 45 32 4. 220 :7-255 pressure cylinder, liquid-pressure

>50 Go 32 54 4.5 170-241 pump and sliding valve shell.

>20-30 30 40 is 3.5 2:7-L269

HT40-68 >30-50 45 3 a5 1ot-zo_

>S0 0 37 63 4.5 197~260

N'ote: 1.7he f'4.rst ;roup of numbers folowinrp "STT" si-'nifies the lowest tense strenrth;
the second ,roup of numbers sigTnif-es the lowest bending stren,7th.

2. The main w-.11 thicress of the castng refers to the point of the casting that
bears load.

3.The permi'ted mininum number of the "casting main wall thickness' of each
brand in the table is generally corresponding to the permitted miniam wall
thickness of the iron casting of that brrnd.
.In the new 3tund.rd, compression strength has not been regulited vet, the numbers
given in the table ind cate the compression strength when wall thickness is
more than 15-30-m, and they are based on the standard of (3B297-62).



2. Gray Iron Casting (J329"-$)

Table 2-1-35 The Mechanic-l Properties of
Gray Iron Casting (J329"-62)
Mec...n ca! Propcerties

Tensile 2 -e" d Deflexion ( Conressionstentn .. llnz Co resion H

-a OW -istance distance__._.-I____) (, -- =2 C f 3C0 i,._/_ 2 ,,_ __ _

HTOO _'0 : e"'t "o te-st

HT12-28 12 28 6 2 50 143-229
HT15-32 15 32 8 2.5 65 163-229
HT1S-36 18 36 8 2.5 70 170-229

HT21-40 21 40 9 3 75 170-241

HT24-44 24 44 9 3 85 170-241

HT28-48 28 48 9 3 100 170-241
HT32-52 32 52 9 a 110 187-255
HT35-56 35 56 9 3 120 197-269
HT38-60 38 60 9 3 130 207-269



3. Soher irn-"4 ii Iron Casting

T'abl-e 2-1-36" Me 'ech-,iic~l Properties and "ses of
______ Sheri~h. rarhitic 'ast Tron PHeue
T n 311e. 27-6 A 1 Lmr act

2r~id sret-,renzt- 7 1a~e3?''so~e

45 s 6~sa' -,rr 0 so

QT45-0 45 3!187 -255 (gener-------- - or

QTso-i.5 50 38 1.5 1.5 187-255 --. -e2- ( e e a_-

QTso-z ~ 2 20 15197-269 -,al'~2z~s-'0'~

QT45-5 45 33 ~5.0 2.0 i170-207 ___c
____~~~~~~n ______ ______ ____farbie

i narts.
QT40r10 40 30 10.0 3.0 15-197 - . 'c1''v ~ "~ r'

low 'rsr- -l n
__ __ __ __ __ __ _ __ __s'z )cr - z: _'c' s -- o-

O~e: r1e f'"st rsrD o~ 0zr'e follouinc. "10" i -Vc'-e lowest tpnsile
2trn~r,21; 3e'n--c'2i o - -27OrS ''-



4. Fbrgeable Iron Casting (GB9"8-6-)

Table 2-1-37 The Mechanical Propertzes and Uses
f Forfeable Cast Iron Plece

Castinq Testingfensile F Kt. Yield
Brand arin t l bar tre'v th rate strength hB Sam-les of Usesthiclnesq diane- I > Is

(r-n) her (kg/_n2 )i,", (kg/ms2 )

1. Tractor,automobile casting
< 1 34 ,0 parts, such as wheel hub on rear

KT-30- 2 33 9 120L 63 bridge shell, steering mechanism
2 1shell body and spring plate

<8 37 3 Iisuort

>K2 I's 2 06 2. Various machine tool accessory,
" ' ; such as hook-shaped trigger~and

<0 8 30 34
KT-3S-10 s 12 .2 33 13 ,0-1,3 screw-thread hinge trigger.

>12 36 35 0 3. Various pipe joints which

can be used to substitute copper
<s2 2 40 33 110-163 casting, such as running water>, 1 , '17 31 L2

, 3?,-- nozzle.
KTZ S-5 is 45 s L 152-219 4. To naLke low pressure valve

3-, 3 iand farming instruments.

KTZ-so-4 Is { 50 4 34 179-211
1 II

KTZ-60-3 16 20293-369

3i I z

,!ote: The Ifirst -roup of numbers following "U" and "KTZ" indicate minim1m tensile
strength and the second group of nu:ibers indicate minimum extension rate.

l05



. eat-:?eS4 St, _-IZ Iron Casting (fc-'

- abl 2- 1 -Y' T.he -ec"? ic'i P-_one_-' es i~n,! 'ses
of' leat-r-esistl %- Cast T---- P4 ece (1)

Yeat I echnicil Prorert-_s
Chemical Comositionj re)s1- I h" "'enprtt

st rd '~ si -De ex o-

3RTCr-0.8 2.8 11.5 - .207-2 5
- 61- .. <1.0! <0.31<'O.1210

cast 1Irona_____ ______________

cirome neat, RTCr-1.5
r-asiste'n 2.8 1. 7 1 2 2 0-8

-3.61 - 2.7 <1.01 <0.3i<0.2.. I 0,,o r 15 32. 028

:ast 4iron 1.

.-eat _--OSIS-RTS 5.5 . . 4-5

t4- cast -3.01 -6 ~.0 ' <0.<01 5,,:e j?24 2 * 10- 5
aron C l 50

S lcon
:Ielt rSSIS-RQTS-s;.4 u a

2.47 5at- .0 ~ < 0.71 < 0. 21 <003 _eio -'1, ea- -asuired. '28-321
---On 30 2,

0-e: I. ile =rD e -..2ne--~~tn .'iphcr

-3 'n '~ 7c-- i.7

I..I~I2'natre.3~L St --ece L_

: o Ia~~>ettrqatment0 teldreitrnlStreso.



Table 2-1-357 7The 'ec :alca2 ro ertieTs " ses
of' :-eat-resitir Cast :rofl P4ece (2)

StructureSareso ss

Pe--Llie or ae-rI e To rak'e staIIre 'Oarts Cali :O-,I- ~ I
---us cement"Ie below 6COOO _ -S e z, sc- as

7as oprodcer- 0-47n-e rx-, -n,4r-D,:
hert nrace co±n7 c a'4e~ __

Pearlite or Tor2i~ 'Pcnae snar-e nart's 71rzich c a _I "-r!~ i2 ,.Ie r
711"s cerentite i 'e-w 6z OOC, f _zrnace -as or orr'uce 7-s 7e-11-1,

such- as _*r=ace hey, frnace , ez'i sur-'7or-, o-pen
_'--h narnace C0olirip cabinet - eat

____ ___ ___ ___ ___ __ nne.
7_-_-it-e or ferr-ite To make spoare parts ,inic'- can w-.rk in -' ir

n ns Tnearlit-e (less f1below 5C0C ind izn ->u'nace -as or nrocn-ce r '
t*.,n 201~) -edim, sutch as h^eat exchan-e jine, 7as _ ___ _

,-,'Ie, onen '-earth f"Lr-ae cccl in7 cabinet, th-e
___________________furmacp oaz 'Oearn o' ste?_a bo-ler.

7errite or ferrite 'Po mar-e snare, Darts wzncan wror- in t -i

nsnearlite (less bcelow ?500C (ti content less 5 1 -~

ana lO2 000c' (Si content -ore t-a-n -.5- ad i<'__rac
-,sre~l suc-i a-s iea+.lc~r~ 2 e"'



6. Carbon Steel Casting (GB9',9-67)

Table 2-1-39 The Cher'icnJ. Connosition, INechanicnJ. Properties
and se of Ca'-bon steel Casting,

Chemical. Comosit-.oi 1enohanical Pornerties

Steel iel'jThs.Et ont.-.Innct
Steel I * i ,t rsr. e r. e vlue Sarm.les of Uses

Mr, m/2)

Machine parts of various sh-~oes, such
ZGis0.2-.2 3-Q6 L100.s20 4.0 25 4.0 6.0 as T-nchine stin-' and snce6 c~an-e box

I03 -~ 0~ 0.4 I shell

1 , 20 3 To ri.~ke Trachine stan-i, ,a'v'er w'-eel,box
ZG :s >e.22-0.32 .0-0.j.2o_-0.45 24 45 2 32t4.5 body --nd piveli-ic csscr--..es u'Ini*: can

_____________________work unr.er 50% . 3od er biil
I 11 ?acnine articles of ,----'ous Si.ares'such

'as fly w~iel, mcine z'-inl, ste-'m
ZG 35 I>02.410OO.&C0.20-.4s 28 50 16 25 3.5 w"e~~ ~~ ct ,heel, wniter

er.-ine onoi""t-cn (.--stern bean.

ZO4 042..2.5~.Cfl2-.S32 -.3 'ze ~ 'o':~n'-a

______ _______________ f~raw -in-) -' c' t'

ZG 55 >0. 52.0.610.S50-0. solo. 0-0,45 J 10 1- l .2., Cr-ne ani trn-rcr-er--rce con-
and ~ '..acre -itar 4 -s.

7ote: I. Th-e cs' can," 1no r-lin. t'-C. quality, be classif: d into th~r-e -r'~es: Thrnie I-
-r~ecati.;-r !IU fine casting~ and r-de :I! - orar-l zy c-!s-.-n7

CTT+c -,In, (%i) 2. 7ie r-r-Ae of ',',e 7nass of
S c-otings is inr~ica'ed after

0.04 t 'e ston. :,rad2e, but grade IIT
15 is not 7iver., for exr'ple,

0.0 cci0c ZG35 1;2735 11; and ZG35.

3. Grade I casting should hov e tests of' chesmlcnl 1 rornosition and 0. &*- beto ; grade 11,
cb ericaJ. corrosition and as, a.. b ; and grade 111, chemical composition and a&. be



(5) Section Steel

.1. icii::l fi.: -,ee.- Steel ..... :e

__czis '-Tiith (? ___

500 600 71 00 50 900 9F0 1,0,0 11oo 20 110 1500go

_ __e_ _-_-_0 te t r 0 11ee s oeel f

1.35, .4. 0.40, 0.5, 0.55, 0.6, 1200 1000

0.7. 0.75 1000 1500 1000 1501 l'O0 00
1500 1800 1420 1800 1500 1700 '800 i00 I 00
2000 2000 2000 2003 2000 2000 0 00 2000 2000

0.d. 3.9 J0500 1 F00 100 1500
1000 1200 1420 1800 300 70 180 1900 1500
1500 1420 2000 2000 2000 2000 -00 2000 200

I, 1.1. 1.2, 1.25. 1.4. 1.5, 1.6, 100 o000 1000
1.8o 1 100 1010 1500 0 500 1500 1500
1500 1420 1420 1300 O 17(0 1800 100 1500
2000 2000 2000a 2000 2000 2000 2000 2000 2000

2. 2.2.., 2.-,S 000
500 600 1000 150) 1 0O0 1300 1000 I 0CI 220' 2500

1000 1200 1420 18o0 1500 1700 )00 100 20(0 I 300)120000 3000 "00

1500 1500 2000 2000 2 -00 2000 20 00 2001) 3) 0 4000 WOO 1000 4,00

3. 3.2. 3.5. 3.. 4 Jo0ao i000 1'n00
3 21500 s0 1500 1500 2000 2200 5sno 30310 ,;,O

500 600 I1420 1800 1500 1700 00') 1900 m00 2000 ,)O 3500 3500
l000 1200 20120 2000 200 2000 0 000 200 100a 1000 00 Ion 1,n

C9



0.2. 0.25. 0. 0. 4 1200 1120 1500 1 1500 500

1000 00 i 800 1800 1 ROO 080 100 I 1500

1500 2n0 2000 2000 2000 2000 1110 200o

0,5. 0.,55. 0.. 1200 1420 1500 1500 1 .5 0 

100 1800 )800 180o ' 0o 100 500 lso 0 .
15000 2000 200 0 2010 2000 00 .o 00no

0.1. 0.75 100 3i, .,500 35.0 14000

180 0 420 180o 0 gO 15"0 O i00

1500 200 00 '000 00 ! n !800 '0"0

o... 0.9 1200 1 120 1500 ,0 1500 5001

l000 1800 i 00 1800 )ROD0 I lmnO (806 1500 2Ooo ?O
1 5 0 0 2 n0 0 M OO)0 2 0 q o 0 ¢0 * 00 20~ 2 9 fa 2 2 6;0 "

1, 1.1, 1.2, 1.4., 1.5. 1.6. 1.8. Z( logo 120o : 1 51 0 (.Iqor 1 1c5" o M1 5 8 0 .1 RO

i 1500 1800 !800 :Sro -ROO I ROO t800 2 nn 20 101 n "000

S2 f2000 , o 2000 ..-Ono n, 2000 '2.00 'V,, .9 500 5,, 1) 3. 00

2.2. 2.5, ?.3. 3, 1.2,, 3.55, 3.9. 4
!  

5nO 6C,0 ,

! Ono I2Z O 1420 ;SOO 15,0 ;0

1 n 1 AOQi00 1900 'ROOe ,9nO Ron

2o0o zoo0 m:0 20("0 .)o, 20,10 qr,()o¢
'

:_. cr l~o_'z~'s-it~e~k 22f ;ee -,se ..-.. : --- .

--on_

-C!



ci - " .r e-S s e

--o,2 , , 2 ,. , -

4.5-5.5 2 12 12 I 2 12 6 I
6-7 12 12 12 12 12 10

8-10 12 12 12 12 12 12 9 9

11-15 12 12 12 12 12 12 9 8 8 a

16-20 12 12 12 10 10 9 8 1 7?
21-25 12 it1 1.1 7 8

26-30 12 10 9 9 9 a 7 6 6 6

32-34 12 9 S 7 7 7 7 7 6 5

36-40 10 a 7 7 6.5 6.5 5.5 55 5

42-50 9 8 ? 7 6.5 6 5 4

52-60 a 6 6 6 5.5 5 4.5 4

-. ( .. .... '.. .......

' -.Vc - -.. " .'i [t ef s , l , .4 -- 
=  

'-'2
- Z "-? 0 0 n

till



Thb .. 9-7-1. Te heoretical '"eight of Steel ? te_

:ical t t-..we iZit w ,.-g..t W eih e !,
(= ) ( ) Q)" _________-_______

0.? 1.570 1.50 12.78 10.0 78.50 29 227.7n

0.25 1.913 1.6 12.56 11 86.35 30 235.50

0.27 2.120 1.8 14.13 12 94.20 32 251.20

0.30 2.355 2.0 15.70 3 ]02.!0 34 266.90

0.35 2.748 2.2 17.27 14 109.90 36 282.60

0.40 3.140 2.5 19.63 !" 117.8C 38 298.33

0.45 3.533 2.8 21.98 16 123.30 43 2)4.70

0.50 3.925 3.0 23.55 17 133.50 42 329.70

0.55 4.118 3.2 25.22 ' 141.33 44 345.10

0.60 4.7n 3.5 27.48 3 149.20 46 361.23

0.70 5.49i 3.0 29.R3 70 157.00 48 376.90

0.75 5.648 4.0 31.40 21 164.90 50 "92.30

0.80 6.23 4.5 35.33 22 17.70 52 408.20
0.90 7.635 5.0 39.25 23 180.60 54 423.90

1.00 ?.850 5. 43. 24 188.40 56 439.60

I.i0 8.A35 6.0 47.10 25 196.30 58 455.39

1.20 j.420 7.0 54.45 26 204.10 60 17.00

1.25 9.813 8.0 62.80 27 212.00

1.40 9490 9.0 70.65 1 2l9.4



. . .. ' " -

. "-o- l'o!!d Round Steel ind Squa re Steel ( 2-,5,cr'" -:)

Table 2-1-13 The "orms nd Dirmensions of Hot-ro-ed
-_ouqnd S'.eel and Sc:a-re Steel

Di-meter d 'Pernit-ed Deviation Sectional A.-ea Tneoretica! ".Teit'th
or lengt:- .(M2) 1

of Side a .Crdina_ r High Round Scare ?.ourid iSc'ume
(:I-.1 r Precison IPrecision Steel Steel Steel Steel

5 0.1963 0.25 0.154 1 0.196

5.5 0.2375 0.30 0.;93 0.236

6 0.2827 0.36 0.222 0.283

6.5 :0.2 0.3318 0.42 0.260 0.332

7 0.4 0.3848 0.49 0.302 0.385

8 0.5027 0.64 0.395 0.50"

9 0.6362 0.81 I 0.499 0,636

10 ±0.25 0.7854 1.0 0.617 0.785

11 0.9503 1.21 0.746 0.95

1.131 1.44 0.889 1.13

13 1.327 1.69 1.04 1.33

14 1.539 1.96 1.21 1 1.54

is 0.4 t 0.25 1.767 2.2 1.39 1.77

16 2.011 2.56 1.58 2.01

17 2.270 2.69 1.78 2.27

08 2.545 3.24 2.00 2.54

19 2.835 3.6' 2.23 2.62

2( 3.142 4.00 2.47 3.14

21 3.464 4.41 2.72 3.46

22 3.801 4.84 2.98 3.80

23 4.155 5.29 3.26 4.15

24 ± 0.5 ± 0.3 4.524 5.76 3.55 4.52

25 4.909 6.25 3.85 4.91

26 5.309 6.76 4.17 5.30

27 5.726 7.29 4.49 5.72

28 6.158 7.84 4.83 6.15

29 ±0.5 "0.3 6.605 8.41 5.18 6.60

30 7.069 9.00 5.55 7.06

31 7.548 9.61 5.93 7.54

32 8.042 10.24 6.31 8.04

33 8.553 10.89 6.71 8.55

34 9.079 11.56 7.13 9.07

35 9.621 12.25 7.55 9.53

3 10.18 12.96 7.99 10.17

30.6 10.4 31.34 14.44 8.90 11.24

4 12.57 16.00 9.87 12.56

'C - - F:77



Cent !_nued

Dim.eter d e-ri %ed De-.,4atio Sect..a.. L---
or le.-mth (rm) (cm2 ) jjj<
of S*'de a Crd- -, a- Smi'are Sc are
(F) recision Precision Steel Steel Ste Steel

4Z I 13. :5 17.64 10.87 3.85

45 15.90 20.25 12.48 17.90
48 18.10 23.04 14.21 18.09

50 19.64 25.00 15.42 19.63

52 ±0.8 ±0.6 21.24 27.04 16.67 21.23

55 23.76 30.25 18.65 23.75
56 24.63 31.36 19,31,

58 26.42 33.;4 20.74 ',41
60 28.27 36.00 22.19 21, 2
63 O.8 :t±0.6 31.17 29.69 2..47 ":.16

65 33.1 12.3 26.0: Z.:7
68 36.32 46.?4 2R.5i Ir.30

70 30.48 49.no 30.21 3W.17

75 41.18 56.25 34.6P 41.16

80 50.27 6.1.00 39., 50.24

85 56.75 72.25 ;A0 56.72
90 63.62 61.00 49 94 6' -9
95 70.88 90.?5 , 70.,2
t00 0 78.54 100.00 6! .F5 78.50
105 88.59 - 87.97 -
110 95.03 74.60

115103.82 81.50120 113.10 87

125 t 1.4 122.72 - 96.33 -
130 132.73 104.20
140 153.94 120.84

150 176.72 138.72
160 ±2.- 201.06 - 17.83
170 226.98 178.18
180 254.47 199.76

190 283.53 222.57
200 314.16 246.62
210
220 t 2.5 346.36 271.89

380.13 298..0
240 452.39 355.13
250 490.88 385.3.:

Mote: -a. Co-r2T~sd erials: c~ iiar c -on s -e e 7 T ?-S,' e
ca-ron steel (i7-69°-5), eas!-'-o-cu- cos.r'c-! or steel (- -6 '
--- d -a'..or - cs'-5:u&t-or s--eel (T3,6-5').

2. Th'e length s >o-,-ro-led orou. steel 22-" s7n- e s37ee-:

Len-t ogr41r.ar'__s-,el' ,.. ..-.I._(-42 >i_ C,

T,



"..::ot -. o.lea examena! Steel (1711-"-')

Table 2-1- 44 The Norms and Dimensicns of
Hot-rolled Hexanonal Steel

Inscribed Permitted Deviation Sectional Area Theoretical eictht
Circle(r I
Diameter Crdina--r Hig.'

=reclsior precision
__-.- !(cm 2,

( /, 7,

8 10.1 0.5542 0.4,5
9 - 0.3 0.7015 n.551

10 0.866 0.680
11 1.048 0.823
12 -0 1.247 0.979
13-0.5 1.463 1.15
14 -0 0.2 1.697 1.33

i5 -0.3 1.949 1.53
16 2.2 17 1.74
1 2.490 1.96
a 2.806 2.20
19 3.126 2.45

20 3.464 2.72
21 3.822 3.00
22 -0.4 "0.2 4.191 3.29
23 -0.5 -0.4 4.581 3.59
24 4.993 3.92
25 5.412 4.25

26 5.947 4.59
27 G.313 4.96
28 6.790 5.33
30 7.794 6.12
32 4-.86, 6.96
34 +0.4 + 0.2 10.010 7.86
36 -0.7 -0.6 11.220 8.81
38 12.510 J. 82
40 13.86 10.88
42 is.27 11 .99

45 17.54 13.77
48 20.00 15.66

.0 2
, 
.64 16.99

53 0.4 0.2 24.33 19.10

56 -1.0 -0.9 27.15 21.32
8 28.13 22.08

60 31.18 24.50
63 05 .03 34.37 26.96
65 +0.1 0.0 36.59 28.70
6 -1.3- 1.0 40.04 31.43
70 42.43 33.30

z-;e: !. Co.ron, ued .-... .ls: orJi- c -on s-ee ('
fine --i'-bon s-eel (,.6,.- ), t ;C

sc.l (-Y :Il63 nil " constricion steel (....Q.
:o-,roied '- ... steel s -o.



5Cold D*_"a-.r -Zoli == .. h-o-_ "l~

?a'ce 2l-L5The:o:.ns .ndD171ensilrns

Round SteelP.r'de zf Precision tound Steel, 2-re of Pre csi on.

D0ame.'er :-e 7-.ae e ..

i Per-,it:ed De7iation ___d Perrmi-ted Deviation

3.0 -0.02 - .04 -0.06 -0.12 16.0

32 17.0 -0.04 o.o7 -0.12- -0.:-

3.4 __

3.5 19.0

3.8 20.0

4.0 21.0

4.2 -0.02 - .0 -0.08 -0.16 : 22.0

4.5 24.0 -0.04 -0.08 -0.14 -0.^

4.9 25.0
5.0 i , 26.0

5.3 20.0

5.6 30.0

6.0 3

6.3 K 34.0
6.7 135.06.7 ,

7.0 
3 5.0

7.5 I 40.0 -0.05 -0.10 - 0. - -0.1
. -0.06 -0.10 -0.20 42.0

8.5 ISA

9.0 48.0

9.5 1 50.0

10.0 1 53.0

10.5 I 50.0

11.0 63.0

12.0 -0.04 -0.07 -0.12 -0.24 67.0 0.06 0 1 0.'-C 0.;

13.0 70.0

14.0 75.0

15.0 80.0

oe co-_-- used .aterIi-s: orar carbon sreel (-InO- 1 ,i7e

ca-rs'on ztel (, -'.-), east-to-ci co -" steel Oteel
Tf-I'--o3) and !o'- consrac-in steel (76-5 ).

The ieu-t- of cold-,a..r stee 1 ,e cision of . -ade -- -
111 rec*s on of'-' r$ -- -n



. Cold Draw Scuare Steel (G3906-o6)

Table 2-1-46 The orms and Di-ensions
of Cold-draw .9cuare steel

Square Steel Grade of Precision 11 Square Steel Grade of Precision
Length of Side Grade Grade Gxrade Lenzth of Side Grade i..Grade Grade

.5 6 7 ~ 51 7_
Perm ted Devit -ion Perni ed Deviation

3.0 -0.04 0.06 -0.12 15.0
16.0

3.2 -0.07 -0.12 -0.24

3.4 .
3.418.0

3.5

3.8 19.0

4-0 20.0
4.2 -0. (,5 - , 8 0. 621.0

4.5 I 22.0

4.8 1 24.0 -0.08 -0.14 -0.29

5.0 25.0

5.3 26.0

I 628.0

6.0 30.0

6.3 32.0

6.7 34.0

7.0 3.5.0

7.5 38.0

8.0 -0.06 -0.10 -0.20 40.0 -0.10 -0.17 -0.34

8.5 42.0

9.0 45.0

9.5 48.0

10.0 50.0

10.5 53.0

11.0 56.0

11.5 I 60.0
12.0 -0.07 -0.12 -0.24 630 -0.12 -0.20 -0.40

13.0 67.0

14.0 70.0

_ote:l.Co7-:on>'1 "ised materils: or I n--, c~rbon s-17Tl ('5:3-7,77 .. ne
carbor st=e& (_r6-m ), -- s:,-<o-cu- cons truc -on stee!7('1 0 1-S3)
-'. 21o- *:sruc i:on s:.e! (T%-591.

~.0



T!'bOe 2-1-47 ---e :or--s -i' Dir-ens-orns of~
Cold.-dr-aw -7exa-m Sa ' __________

Hexa -nal Steel lrice of Precision . Temxona2 Steel 0 o'Pro,~
Thcre~Circle '-1--de IGr- -e: ira-e Tnscribed Cir!.cle 3'r-cie frce32i
Di2.mete-r 1 6 !Di~reter 5 16

_______ jPer~i' ted Dc-.,ia"-on APe-- --- D)e--*ar.ic

3.0 -0.04 -0.06 -0.122.

4.0 i24.0
4.5 25.0

-0.08 -6:4 -0.26

5.0 -0.05 -0.U8 0.1 2 6.0

5.5 28.0

6.0 30.0 I

17.0 I32.0
8.0 34.0

I-0.06 -0.10; -0.20
9.0 36.0

10.0 38.0

1~- -40.0

11.0 -0.20 -0.7 -0.34
42. 0

I Z. 045.0

14.0 48.0

14.0 I I5 .
-0.07 -0.12 -0.24

53.0
16.0 ;1 -- _____________

27.0 55.0

18.0 I0.

_______________________________________ 65.0 -0.12 -0.20 -0.40
19.0 I

20.0 -0.0 -a 0.14 -0.28

21.0 75.0



8. Hot-rolled Flat Steel (GB70 4-65)

Table 2-1-48 The Norr.s and Di: P.nsions
of Hot-rolled 1'1-t Steel

Thicimess (mm) --14 16o F112 ,, j ,1 22 5 2 130 42T 0. Is s
- Theoretical W.Teight (kj/n) __

120.20. 38 0.40.571 O Ar 0.7" - .. .. - --7-5-I. 12
I4,0.33'.44 0.55!0.66, 1. 0 1..2 __ _--t'0.380. '5 .63'0. 0. 0.At 1.00 1.15 1.26 - - 6
12 0 . 7',0 10 . 610 . 0.991 1. 1.2 1.41 . 210

524. .6 1n. AR'l6.14 1.211 5.38! 1.55 1.73 1.91 2.0 - :5
21.9.C.0..570. 79 0. 9: I . 17 5 5.1 5.72 , 3. -- -.1-7-5.3 .-
280A0,9

1 
.5 1 .1 1.97 2.2 2.2 228io.f % ,,i .O ' s i 1.5 .7 i Io .20 2.4 2.64 3 0 3.531 - - -- 2-6,-i - I - - I - - - !

300.71, i .1 1t. i ; .8 , 5.605 .121 2.36 .: 2.85 1 3 3.77 1 .2' 4.7. 30
-;0.7 . 0 , '1 0:.71 2.01; 2.265 2.54 2.76 3.01 3.51 4 02 4.,1 5.02 -- -32
1'.5, 6e. . 1.97 2.7 2 .2.56 1 2.82 3.11 3.355 3.95 4.52 0.7 5.6S1  -6 - - - 4

400.: 1 ' ,.-0, ." 2.211 2.511 2.831 I .4 3.4S 3.77 4.40 5.02 . 6.2 6 9 7.8 8.79 - - I .. 40
1fl.*5, 4.. 11.l'2. 57 2.571 2.832 2. 8 3.03 3.89 4.2' 4.95 5.65 .670 7.77 3 8 , 0.69 30.601 11.301 12.72i 45

50 1. 11,1 1" .0 .6,. 2.7: 3.141 3.531 3.93 4.32 4.7 1 5.s0 6.3 7.' .7-0 8 64 9.81 16.09 1 1 2.56, 14. 1 50
5 3 f:,. I'. .94 3.3 .52 3.95J 4.9 463 .21 6 31 8.9, 9.67 10.91 12:.11 531. __:__! __: 56602. 3' . . 2."i . 3.30" 3.77i 4.24 4.7 1 5.8 5.6 6 6 59 7.41 8.44 8.4,1 a.2 1 1 .76 13.10 14.131 1$. 1: l 8- 41 :. -1 -1 - 6-3...,. 2.937. 1 3.50. 331. 4. 4 ;' 5.44 5.93" 6.92 7.9)] 890. 9.60 50.8 0.6 3.0 1434'15 8 )? - -7- 63'35:~ .30;33 4.0 4.0 95.1AN 5.61 6.,2 7.14, 8.14 9.19 19.21 1].23 127062 ~' 63'.7 .4l,22.6 - 65

7- .732. 2.77!3.'0 3.1 '84Ii  4.9. 5.50, 6.04 6.59 7.69 8.79 9.691 10.99 12.09 1.74 5-39 19 17.0 6 9 821.9 '4.73 - - 70
75 30 . 97 . 6A42 7.07 6.24. 9.43, 50.61. 15.785 12.009 14.72 5.49 7 71 .-. 945. 1.723 6 4.91 -. -9 - 75
90.9,7.01 3.1J,3.775 4.4C; 5.02 5 1 6.28! 6.91 7.54 8.790 1 0 I] .3 12.561 13 .67 15.70 17. : j 18.4 D. . 70 6 125 :."11 .40(35 7.I C 6,I 7. ,, . OM1 4.9 67, 5.34i 8.05, 6.671 7.34 8.01 9.341 100.68 1201, 13.3. 14.6b 16.661 09.F6 .0 1 .32 .021.26.59i306 2133 ,36 ,37-39 004 8

QC Z l 53 4.7Z41 4.91 0.63' 6.3e! 7.07 7.7, 8.48 8.695 11 .30 12.7.1 14131 '15 57.0 1 09.70 05E .20 22.6ii 25. 4 VM 1 31 . 7 9'135.31'19. .6 2. 39; 90
71 13.4.456.2:i 5.97, 6.7'' 7.461 8,27 8.05 10.4 5.331.9 1.2 64 99 I 20.4 22.37 23.6&E! 26.K90.0.: 7.637.79 A 1.71 4 4. 7. 95

S..v ' . . 8 . . 2 1 5.. . 5 1 7.70 17.27 19.61 21.08 23.55 20.12126.,.31.,C35.273.73 3.99.,7.|5, 50
5.7 6.8,.4 6.2. 9.89 15.341 13.191 74.84 10.49 18.1' 20.61 23.08 24.73 26.37 29.67:32.97 G7.5741.21 09.1' 19.99' 705

193 " !.35. :2, E.04 6.39 1: 1. 77! 1. 1 8.0 I10.3E 12.09 13.821 1554 17.:27 21.59 Z4.18, 25.91 27.63 31.09 534.35.8643.1 1V8.3 "A L.6 21002 7' 4. 71 s.6 , 6.591 7.0,5 8.48, 9.42 19.36 11 .3CJ 13.191 15.071 16.96 18.94 2u.721 23.01 26.38 28.26 30.14 32.9137.68542. '47.1I,52.27 6. 52 0
1 3. 33 4.970 .91 6.61 7.585 8.87 5.9' 0.79 11.7 9 3.74118.70 17 .63 21.250 24.531 27.48 23.44 3J .40 3532;39.25's.16,49.06.4 95 *' 1:3

I,'9 .7 . 6.5 . 7.54! 8.565 4.56 50.35 01.3 12.i5S 14.21 16.331 1 .4A-. 20.41 22.45 20.011 28.57 30.62 32.65: 36.73'40.8:45.3'51.03 2 ' 130
141 4,C'5 'p!! 73 8 :. 9 -I 10.9 12.00, 13. 15391 17.5 178 21.98 24.18 2.41 30.771 32.971 3S.17! 39.56 43.9 '4964540 4, 50

5. 8.1 9.42 59:67 15.7 95 14.131 849L 21.20 23.55 25.91 29.44 32.971 35.331 37.68142.33 17.I(l5..99. 55.9473.50 150160 .7 5. 02,6.28 7.04' 6.79' 10.05f 1 1 2.56 13 2 , 1 7.091 0 2.65 25.521 27.63 35.40 35.5. s7.63 40.19 45.22:0.24 384 56.0.33 75.3S; 160
170.4-07'5.34!6.67.01 9.34 10.96 12.01, 13.35 54.68 16. 1, 1 8 2 1.35 24.02 26.0 29.361 33.3 37.37 40 4 42 70 48.04!53.31 u.5956G.

7
3s74.73 60.07 00

,, ..,5.6.,.07 89 01.3, , .2 .721 14.531 15.54 16.8 9 2. 2543 8. 00 31.09 1,51- 3 2:30 5 0.76.: 3.3 70 -6,17 ,12 '4.7;' 586,04.47..97;7.46 .95,0. 44 15.03, 13.42, , .l ,6.41 . 7. 23.86 39.5,29.83 1 3. 1 .29 45.76 44.7 417.72 . i 2,7 , 56,3.12 69.49 50
2" N4 71:6..2P'7.5o.47;10.4-- 12.56 '4.13 17 .1 1 1 21 .98 5. 1 29..-5 35.47 34.341 39.26 43.96J 47.1 50.64 S6.?76.90.6.078".6394.7Q , 

200

Notet ro--only used m7.aterials: ordinar, carbon steel (B700-65), f ine carbon steel
(G:6?9-65), orCriZa'ry low alloy construction steel ('nI-69) and alloy construction
stcel (y-6-59). 2. First Group - theoretical weight is less than 19kg/m; second
group, more than 19-60kg/m; and third group, more than 60kg/m. 3. ?irst group

3-9m; second group 3-7m; and third group 3-5m.



9. Hot :lled Equilateral Angle Steel (Y3166-65)

Table 2-1-49 The 1.1orms anid Dirmensions 0, ' ot-rolled
Equilateral. Ancgie Steel

Leeend

O 0b - Side i±dth d- Side thic1=.ess
-Internal circular arc radiuls '-Side-end internal a--c

r-Side-end outer arc radius radius ~ 1
'o y I .- Inectin coefient ~ Topircular arc =adius

IV -Secton ceffiientinertial moment
z.- Center of dra idstance

Angle Vfliensio* Vileor S3r Refererce nxnerical value
steel 3ect--icaltac5e Z.~~

11umber b~I d,. ;VflW

Nit

3 .132 1 0.99 0.079 0.40 10.59! 0.29j .63 0.75 1.5 01 0 0 0 00

4 0.515 0.077 0.20 0.50 0.0 20 0.3 .5

1. -5 1 .14 0.07 0.0 OS .6 0 7 .3 05 .22 0.38 0.:4 1.Og0.0
3 .432 1.124 00.0 .02 0 .46 1.29 0.005 0.73 0.34 1 0- 0.33 5.57 0.73

5.5 O - 0.____

3 1.75 .5 .01 .41 0 . 15 0 .0 0.63 0.4 59 .51
4~ 1 . 0~ 0 i 7 .8 [ . 0.87 2.12 1.13~ 1.37 0.? O S 0.62 3.63 0.10
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S.1 f________________________

3 2.109 1.656 0.1411 2.58 1.11 0.99 4.019 139 1.51 1.07 0.71 0.76 4.68 1.30

3.6 36 4.51 2.7i, 2.143~ 0.141 3.29 1.09 .2 .2 .3 2.5 137 n0 093 65 1.41 .8 5 0.1 .95 1 .2 2 .3 2.00- 1.3 -37 0.0 6 5 I0
..141 3.95 1.08 1.56 6.24 1.361 2.5 1.65 0.70 1.09 7.84 1.07

i 31 2.35 9 1.8S210.157! 3.59 1.23' 
1  

.23 5.69 11 5 2.01 1.49 0.79 096 6.41 1.09

4 40 3.086 2.422 0.1571 4.60 1.221 1.60 7.29 1.54 2.58 1 .91 0.-,9 I1. 19 8.56 1.13

5 3.791 2.960. 156 5.5 1.2 1.96 .1.76 1.52 3.1V1 3 0 0.78 1.39 10.4 1.17

3 5 2.659 2.088 0.1771 5.17 1.40 1.58 8.20 1.76 2.58 2.14 0.90 1.24 9.12 1.22

4.5 35 2,736 .."1771 6.65 1 .38 2.05 10.56 1.74 3.32 2.75 0 . 9 1.51 2.18 1.26

S 4.292 3.369 0.170 8.04 1.37 2.51 12.71 1.72 4.0) 3.33 0.88 1.91 15.25 1.30

5.076 3.985 0.17F, 9.33 1.36 2.95 i4.76 1.70 4.64 3.9 0.88 2.06 18.36 1 1.33

3 2.971 2.332 0.1971 7.18 1.55 1.96 11.37 1.96 3.22 2.98 1.00 1.57 12.50 1.34

4 3A7 3 5 .i9'q.6 I 25,117 9 4.16 3. 12 03.99 1.96 16.00 .38

4.80.03.770 3 .1961 11.21 1.51 3.13 17 79 1.92 5.03 4.r4 '0.98 2.31 20.90 1.42

0 . 8 5 .l1 13.03 1.52 3.69 20.63 1.)1 5 915 5.42 1.94 2.63 25.14 1.16

3.343 2.6211 0.2211 10.13 1.75 2.48 I;. I1 2.2 1.08 4.24 1.13 2.02 17.561 1.48

5. 4 1 -49 3, G 1 0 .22nl 13.18 1 .73 .-1 1 " .92 2.;l j 2s, i.316 1. 2.52 23.4" 1.;3

.5 5.415 4.251 >02,10 16.02 1 .72 .97 25.42 1.17 6.42 6.,1 1. 10 2.98 29.33 1.57
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Continue,!

Steel (.|r - aceR
1..b i S " ur- L--1 e, ArarI-r. ' .- . _ x,- z.

t.ih OrI

5_6_566_.367 ,., .. , 7 3U 1 ..1 6.03 37.37 2.11 9 ..0 
,

89 ,.09 1 4,.16 47._2 1 1.6,

, 978 3.907 0.248 19.01 I 100 4.13 j 30.17 2.46 .78 7.9 1. V 3.21, 33.35 1.70

*.~ 630.1:3 4.822 0.241 23. 17 .4 .0 3.7 .5 92 9.07 12 .0 4.3 17

63 6 728 5.721 0.247 27.1 4.3 .0 3 2.43 9.. 11.20 12.24 4.46 50. 14 1.741

0 9.0 . 9 0. 4 0 .1 A * 34.46 1.99 7.75 . 04.56 2.4 12.2, 2.35 1.23 ,5.47 07. 1 .5

__-_-_.-__,___ 19 11.55 0.- - 41.09 . - .39 194.55 2.30-.89.1.339 - _ . 1.22 6.36 8 94. 3 .93

-I , 4 .372 0.27 .! - 2-2- ' 5. 4 . 2. 4 I26., 0.., 5.0.9 1 ,.j ..80 27' S. . .7 1 .,6
O 6.875 5.397 0.275 32I.21 p.106 032 1.08 2.7 10.22 13.34 1 1.39 14.950 57.'1 1.91

70 6 s ,.160 6.406 0.275 37 2. 1 ... . , ,. .,, 7 . , . 1 T IM . 95

7 9.424 7.96 0.275 2.14 .59 08.35-o 2. I,, , 1. 1 6.34 t 00 . 1

__-- --__ . . .. . . . . .. .. .-a26) 7 10. 667 8.313 0.274 2.1 2 . 76.37 ZAA 15.43 129.9 1.7 .98 '31.92 2.T

s _37 5.81809.295 39.97 2.33 7.32 63.30 2.9 1.9 743 I2.0I .7 7.5 2.74
8.797 6905 0.24 46 9 2.31 4.04 74.38 2.90 10 2 1. i5 . 07 8 . 2.07

47.5) 7s 9 7.976 0.294 53.57 2.30 9.93 A4. 96 2.911 02 216 14 4 - 71 .1

' 1101 0.9 719 2.5 113.92 2.4 2.8 3.5 1.46

l.. ,o3 1. , + . -rn,,.oiso . , . ,-i ,,I ., +.,!+,



0.o .21 .311 48.79 2.16 8.21 77. ' 3.13 11.67 20.2s . 566 85.36 2.1

9.397 3 0.31i 57.15 ?.47 9.'- 90.98 3.!1 1 #.38 23.72 1.59 7.65 ,2.50 2.19

go07 9 iO.8 8.5 .31Al 65.-, 2. 1 11, 104.f7 1 3.10 10..1 27.09 5 8.38 1 0.70 2.23

1 2.30 9.658 .341 73,19 2.l 11.11 1 .0 5 2.08 20.61 1 30.39 1.57 9.46 13A.97 2.27

10 ?5.76 1 ..A74 0.3131 88.13 2.12 1 1.110 .09 1_1 24.7 36.77 1.56 11.08 1 .74 2.35
k 6 ' 0.63 8.350 0 .354 82.77 2.79 12.1 131.26 3.1 2 .63 34.28 1.6) 9.95 145. 7 2.t4

-0.3341 j__1___0.63___34.28___1__.

.7 _____0 9.656 0.3641 94.83 2.7R 14.,54 150.1 7 1.50 _ 39. I 1.78 I. Z,0.30 2, 48

1 90 A 0 13.914 10.9t6 0.3531 106.17 -2.76 16. 12 092197 3. 1' 65 0 1. 97 1. 7 R12. 35 104.R0 2.952

10 '17.167 13.176 0.353 128.58 2.74 20.)7 2C3.9n 3.5 32, 53.26 1.76 14.2 .241.07 ' .39

12 20.306 15.910 0.352 169.22 2.71 23.57 ?3q."[ 3.11 37.12 62.22 1.7j 6.19 2q3.76 1.7
- I1 1.932 9.366 0.3931 114.05 3.10,15.6 101.54 .. 90 23.7.1 17.02 2. n 2.63 200.0T 2.67

7 7 :3.795 10.830 .393 131.86 2.09 1S.10 A06.97" 3.9g 29.55 .95.1,71 1.00 .7. 27.5:-9 2.71
0 20.1 1 ,

'5.638 12.276 0.393' 1i6.24 3.09 2017 235.07 3.03 73.24 61.11 .00 15.70 267.09 2.76

10 ( d IO 9.261 15.120 0.32 179.01 3.nh . 256 2981.68 3.91 -1). 26 74.3 1 .2 !. .4 13.11.A 2.84

12 22.800 17.998 0.3911 20 .90 3.03 29., 130,95 9,1 1,.10 Rg.9i i .
' ;  

'OR 2 0 02.31 2.1 1

14 6.256 20.611 0.391; 236.53 .1 5 33.. 4 06 .77 ,.90 99.),! 9.1 23. 1 7s.7. 2.39

-'9.627 23.257 1.3901 fo2-3 2.9 37 - .74 58 " '0.Rq 1.94 25.F3 539.10 3.06

1 10i. 146 11.325 09 4 7 R I..7 1 .2. i 1 .35_ 36. 1 71.-,82.2 1 . 5 10s. 6 4 2.96

7.23,5 13.532 0.433; 9.16 5.15 21. f. I.21 10.9 ' 2 .19 A1.39 155.20 3.01

1 'I" 15 '1.1 169 0 0 .' 021~ 2. 15.35' 30 .0 __Q.l 2' ..3 f. " 2.7 22.1 11 tIt.65 3. n

2 .221 .762 ). 471' 2 3.15 5;. 9 . . 2 S7.2 1 . 10.93 2.15 2;.1 531.60 3.16

'.0i,, 2 22.309 ' 5 15h 3 0. 71 -.3 1 . ,08.0 1 0I.: 1,3.A0 2.14 3.19 4 62.S.16 , 3.20



... .. 2 Z ,,,cJ .. ... ~..

8 9 750 5.5,)4 0.492 I 297 ')3 .8 32.52 - 9 . 53.28 i 23 16 2.50 25..A6 2 521."1 3.37

1I0 14.373 ,9.133 . 491 361.A7 3.95 39.97 -,73.89 4.85 i 4.93 119.46 2.18 30.62 ': 5i. ?3 3.45

.2 .9.912 22.696 0.491 i23.G 3. 83 I1 t 4 92 76.96 74 99 2 .161 3 3 -83 .2 3.53

13.367 16. 193 . qO 481.65 3 i 5t."i 763 .3 4.78 q9.i1 199.7 2. 45 39.13 915.il 3 1

10 373 21.488 0.551 5i4.65 4 1 50.el8 1 27 5 . 1 5 212. 3q.20 915.11 3.82
S12 '2.512 25.2 55 0.551 603.98 4 31 t 9 98.9 5.j 96.65 248.7 .76 4652 -199.2, 3.90

14 37.567 29.490 0.5510 5,g9.81 ,8 §8.7 193 .6 5. 0 0.17 2P4.06 5 50.45 1-84.22 3.98P ___ -_ __

-5 0 23.393 5 6 17.i6 I1' .81 136 23.42 1 1 7 1.79 .55 1 7 .7 4.06

10 3 0
2  2 77 .3 4.98 66.70 11237. 0 6.27 110n.16 321.76 3.20 52.76 1365.3? 4.31

i 12 137.441 29.391 0.630 416.58 1 1"A 7k.98 5 P1 ,.21 i29 .1
;
7 377. 19 3.19 50.71 1639.7 4.29

14 13.296 33.997 9.920 '1148.16 1.92 90.0 1 .05.2 ,.9n :7. 7 2,.7 3.16 59.21 :? I. i.4

16 19.087 38.5'8 0.629 1 75.08 1.39 , 12.63 1 6AF,'7 6. 7 6:61.-9 484.59 3.14 75.31 2 0. 82 4.55

24



12 4.211..35 58 ;10082 100.10 7.05 1165.q0 542.61 3.L8 78.! 21332.80 4.89

14 ;48 996 38.383 0 7011514.48 5.56 15.25 121,7.12 7.02 189.11 ,21.53 3.06 88.-8 '2723.48 1.97

, 18,- 16 ____
16 155.467 13.511 0. 0gi 1700. 99 5 4 13 1 .3 l270 3 .37 6.38 212. 40 698.60 3.5 97 .F3 3 115.29 5.35
I 1 -- . . . ... .
18 61955 I48.634 0. 708 1375.12 5.501145.14 2986.24 6.94 '234.8 -S 762.01 3.5 1 10 5 .11 3502. 43 ~.3
14 54.642 42.894 0.82103.5 6.20 i!14 .70 343.2F 7.82 23i.10 163.,3 3.98 111.S2 1731'- 11 .6

; --- ---- I-

5 2013 48.880 0. "8 2 6 16 63 613760.89 7.79 .5.93 971.11 3.96 1123.96 1?'0.39 5.51

20 2001 18 '6q.301 ;4.401 0.78.23661 6.15 7.75 94.18 1076.74 3-4 135.52 48.13 5.62
S . . - I- __,_r __ !

u 9.n i0.006 0.787l1217.30 6.12 0400. t2 1-)54.55 7. 72 20 118.4 3.93 1;46.55 5347.01 5.69

24 i 90.661 7! .1 0.785i3338.25 6.07 i236.17 5'94.97 7.64 ';74. 41 138!. 53 590 r6 55 6A57. 16 5.87

-o " -~r-.oni'3 used .:a.eriaJ: o '-
-  rc'o st-19i (6-14.

3-9 4-2 4-j

.'r_ I - ee!



10. Fot Rolled Aeu!lteral ,ngle Steel (Y3167-65)

Table 2-1-50 The "Norrns and Di-ens-*ons of 07ot-rolled
Jneqilateral Anle Steel

Legend
S8- Width of !ong side b-Width of short side

d- Thickness of side ,-Interior circulararc radius
,- Sid-end interior -arc radius(r,. -

-3-d)

- Top circua arc radius ",-Side-end externalarc radius
'i- Inertial radius I- Inertiar dment
X,-- Center of gravity distance IF- Secticn coefficient

.- Center of -ra-t vAstnce
Ang!el Di-.cnsion ect.,-U.r -  Reference 7'uerical Value
St~c1  (mr.) LArea icnlface-

S - X-X X,-X, Y--Y, U-U

7[ ww [ .. It

, 0.162 0.912 0 q60 0.70 .78 0.43 0.22 0.44 0.19 1.56 0 0 .43 C-12 0.11 034 0.16 0.392
2.5/ .6 25 0s 34I-- 0.. . 1 0.8

4 9 . 9 1.1- 6 0.01.,, 0.9 0.77 0.5 1 0.27 0.43 o.2 2.09 0.90 009 90.6 0.17 0 o34 0 0 .:,,
''3.! -9 - 1 ___ -+, 

. 0.FS'1--492, 1.171 0.102 0.1. 0.72 0.46 0.5 0.30 3.27 1.08 0.62 0.19 0.20 0 4 o 0 .:3.2/2 32:.0 ,- . .... !- - .. . ! . ... 3 40 . , .522 0 0 1 .93 1.00 0.93 00 7 0.5 0.39 I 4 37 .12 .12 0 53 0.35 0.42 0.32 0.374

1.919 1.504 0.;1 3.093 0.9 I II
3 _.0_ .484 0.1273 _.0g 1.26 1.15 0.93 0.79 0. . 1.32 1.50 0.59 0.5 0 0.4 040 0.3864/2.1, d 01 .5 _I ; - - - - 7 0.71 0-4 .52 .3841 6 I .3 0.127 3.93 1 .26 1.40 1.16 0.069 0.63 8.53 1.371 2.14 0.63 07 4 0~ .8

t Z.1, 1.67 0.043 4.45 I .- 2.- I ..4 1.34 0.79 0.62 9. .1.47 2.230 6.,
4.52. 45 ___ !- 5_ _3.0__ 6

414. 1. Z_$ !.202 0.143 6.06 1.2 1.90 1.76 0.73 0.0 02.13 . 51 1.02 0.0 0.6C. 0.380I ! I I 3. 0
3 2, , 2,3 0..161 ,. 624, .60 1 1., 4 2.02 0.91 0.82 12.49 1.60 3 3 1 .260 0, " 1.6A 0.404

... . . ... .. _____,ii __- . ... ..... ... ...... .... ...... 6.241

5/3.2 56) 32 I-1 5 .177 1: .6190 .9~ ~ ~ : 7:~ '~ i .:.:: _

'K ! 2.743 ~ 0.180 9.99 0.90 2.32 2.62 1.3 10 7.54 1.78 47 .0 17 0.79 0. 0 90
9.6/3.4 6 1.1 1.46 .0 91 11.49 1.79 1.90 0 . 2.7 2 3.39 1 .92 6.33 6 .85 2.23 .9 1. 13 .l

4.41 200" 0651 29.2.5 97 7 .1099 2.07 6.71 1.36 0.404
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... . ......
_____________

6.2/4.On 0 iI 41. 14 ",72 2 h3 2.0 1 1 I 2l 4 0 r. I I ow1 I.t I

-- 64 I 6. 3 0, 2.6,7A4l I a . 4 ,4i , 2. 22 2.76 04 I, , . ,0 .I 0, . 14 . ,2 .... 2.l 6 4 '. ,,

2 , .7 1 4 . ,7 0.66

00 4l } 2...0 4.401 - 1. i .1 . q

D I 1, 117 7. -of-

2/6.0" .. 70 27l. . .23 .4 I .n . 20 2.4? . 01 2 6 .70 2. 4 I . D 0 0 .2o 0. 'A'277 ,7 .0 30 27. 7.. 6.0 27 1 2.04 1 1 . 1 4 0 07 I It 114 S.4 "

! o I i 1 A : ::: ' :T,:l) .;l II to.2.4 2.i2 0/.11 l 6 2l~l .74 Olll.2 I t' 3.22l 26l.0 I Illi 4l.17, 0 46l I.,,, I0.tl

-m27% iai 46 1 .4 1.1 241 0117 0 2 A20 PA 741 1 74 0..1

I . . 0 ': I . "1 . o o74'
A r. " " . IMP, I r,... ,,. , .33 ,2.711 I .4 1 .2.4 6.74 (10 o 1.,0 1 , .1. 6 .0o ,.in 17406. 11 2021 1.1 I . .4 7,

6/7. 40 10 74.4 1.0 0 .2 60 2.1 4. 2 244 .42I .2 12.1 2 .A I242 .DO 1 1 6. 2. 6 3.' 4"
Ii 

I.74 . 1 7 1P
1/5 4 1 0. 1 2.2 If *2 22 7 F1 2 .A1 1.IA O 37

r.2. f~ .4 1 201. 24 24 444 2 74 6113 '1'1 2 1.? 1 . 1 n 0. I 1 .06 1 .0 2.

.. 43 2 I 1 0 26.4 A . 1.01 il1ia. I I?..1 i 1 1.76 1 .. '.62

P., a I I ,

S4 , 2 t 12. . 1 .nI .t 0. 7 O :14 .-A 7 62.4 IM 24.4 1.79 A...7 4 &A 0 0 12 I 2.3 $ 4 .7I .t73
1001 67 I a, 002" l 2. 0. AN,7 167m 1 .04, 6.4 120.7 3 .4 4.1I12 00 1 ft. "16

2020.2 272 2.44 kli DA 3.' A67 'a 2 11 1 - .

A___ 240 6 1 7f.24 1 . 106 24.2 I 1.17 11..0 11 7A .2 2,3 . 4 .11D7a2A] 2. 2 4.7r2A1 2.07 1.6 1 1~o 2.00 6. a4 7. r7

In A 1 .10 2..2 boo 074 27.12 1.1 2. 4 1 27 2.0 . o 2 0.2 2t.? 2 2.2 20.,i .7 4.. .3 62 .
.1 .1 .201 ' I746 23 1 . 110 01 .6 2.02 I 7 . 27 t4 o 0. 67A, 10 20 64 6 I ' 1 0 2 0 .1 27 .07 I Il 1 J41 0 .04 .. o .71.

if 27. ,. 11.4-A 11.721 2 .4 2 4.24 41 2 .3 2 122.93 3.2 127.4 2. 2 462 A 2..11274.2

- . .. .I 22266 J~ . , 2.6 :Eoj~s~i I 206 004)2.47 0.5: .01 .6 It ~ 1 .&Ii.2.0.1 .
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Arw,,Vlr"8.1

mif' k./In '!.'3 r -

3. j log 7 7 I.0 2.0 2.3 76 171 0, 7. A3.2, 126 2 1 4 2.0

20 240 761. :'q2- 1 . 2.Of 214 1 '

2%022 120 i 07' 3.4 243 1. 220.3 3.37 10.67 17.5. 2 3 1 t 6 2 .

IS 2h 76 4 228 2, .6 2 4 2 6 03 27 .4 96 1 367 11.1. 4.11 I l 7 I2.2 .I, 0A

24 20 14 3 2 22 6 24 . 30 262,202 310u.0 4 A6946 35.91A ?]A6.fit 31I 3 14.112 i .4 2

266.D62 360 70 2is27 710.7 6.7. i" I ,

S 260 13 7. 26 2. 42 34.23 4448 I f2 3,2 2.5 2~lI 827l. 2

a 22 31 24 4 7 6.7 3.2 470616 803.6 2246 4.47 34P 7 3 6142' .4. 3, If2

22b~' 22 ,7 SAO 2 24 2 8.2 4.7 03 21 12. 2"I 4627 50.11 ,U u.r.1 72.
I 20 3 2 6 4 7 5 2 ('3281224 60. 3 .66 ?2.8120 14222 11641 24.02

4 400 6 6 2 00 A70 68. 72477.1 2 7.3 6.04 8 2.72 14 2.4 2.3

!' on,*II' I6 I0: 2d '6 6n 1. I02 I I 70.02 576 Vi n too GB.2.I 3.

I if Il1 11 I w1 - 1 I
23 f6 750 63 7. 77. 63 7.1 62 I26 17l22

40, 0 22 226 3 24 6 , 2.8 682 622 6146 406 422 60 0.6 273J 26
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- ?Wein 2n6 . I rkrinnnIntn. 4177

P- Iilirr ch't.ultir 'irc rid im S_ Stritic -irn t of' smt-amcl.Inn
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I, I If I

22.3 2.4 4.442 7-2 A! 0.4] 1.0 S 6f

10 6 44 4.6 7.4a 71 1. 10 so A~ 7.l 51 4 1 24 1 4 4.3.2 :34 47 1

2 42 S2 4.4 7.4 7.3 10 014 2.4 3"4 I44,4 4.43 EV.A 24. 5all.

146 .6 6 4.2 4. 4. A ' II 2.4 . d 124.1 447 TO.4 . 4 . .no3 2. .*

35., 471 421640 9.4 713 i ;.6. 4 i 24. 41. 1161 2 .4 4 72 2.7 -4
74il ?. .j20.

9.0 42. 2. 1110 137 3.3 704

3 , 2444 40 1 7. 4.A 4 .2 2a . IV2 1,10 1246. 3

2U La4 MA4 0.0 42014 4 4.4 44.4 42 24 M 4. 121 1411 . 23
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13. Hot Rolled (lernral I Steel (GB706-65)

T-!bl 2-1-53 ThIe Norm~s and Dimiensions of~ :Hot-rol:ed Ceneral I Iteel

Legend
-Mei~t ~ -Leg end circular arc radius

olqiy1:6 df"""' hcms W- Section coe icient

4.JYean leg thic}mess ,-,Inertial radius
Lyb- -Inner circul1ar arc s-Static mo!-ent of' semd-sec%ion

rndius __________________________

T-eDie 'sion jSect F'13 e-e ?ererec 'Turerical. 'JtlUe
-I rel licl -----

I utei!7ht y-x y-y

______ M cm4  c,3 cm .# i cm 3 f cm

109 :: 68 4.5 4.5 3.3 114.3 11. 24564 3352 9 6 . 72

1281 .4 3 .5 IS .9I1- 486. 2 576 S. 40 1 .G7 .6C9

14 40 0 5 4.1 ?.5 3.8 21.5 160 712 10 5.6 2 $. 1. .1

is 460 6,8 9.9 8 4 261 2. 10 141 85 3S 93. 21.' 4.9

Is Ig 63 4 6.5 1). 7 6.5 1 06 24.3 1680 its 7.38 15.4 1 26 2

20 zo Ig 56 2. 7 27 $.S 1. s 15 21
20b 200 102 7 25.4 96 237 237 3. 2

22S 2 20 34 1 .5 12.3 0.5 4.m 42 3 400 302 8.9 1. 25 4. 2.33

22b 228 43 7602. 325 97 387 239 427 .7

255 29.3 3 3 1: 6 40.64.23 2.0~* * ...... L.. 3.1 523.6 4 01O.86 1lQ.18 1 2.53 T 260.046 49.23 2.404

132



Contined

T-,-,e Dinension ect. Theor Reference Nkt'erica! V-'lue
'I I Arot iCal - v-

I e , ___ __ ,, ..I , ,,

122h t. i -.7

32. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' C- 05K :: ) ::' oi ' ~ 2.7 250 3 5 CS6288 • 0 1 . 1 7 a@.: 5.3 S:.45 . . 7114. 14 518.15 17.32 24 A-- 145.0S1 56.$65 2.495

28 b Zn 12, 1 9 13.7 :0.9 5.3 8]0 79 i 7480 534.19 11 .09 24.24 379. 49G A1.209 2. 93

32 A 320 130I 52.7 311075.5 42.2 12.64 7.46 459. 3 70.7 0 2.61
3: h 320 122 11.5 5o8 73.45 57.7 11.21.4 7:6.33 12.58 27.09 501. l 75.98 0 .614

220 320 134 12.5 30 13.5 5.9 79.95 62.8 12167.5 760.'? 32.31 1.77 543.81 '1.166 00$

368 3643 126 1 30 16 8 Z 3 6 76.3 85 760 67 1 34.1 30.7 502 01.2 1 +69

36h 2 339 12 2158 33 8 83.5 :1.6 16530 939 14.1 30.3 52 4 .64

36C 360 240 14 15. 12 8 90.7 71.2 17310 962 13.4 29.9 63: 57.4 2.6

40 • 4903 42 30.5 I6.5 12.5 6.3 86.3 17.6 21720 1090 13.9 34.1 660 93.2 2.7

40 b 400 144 13.5 36.5 32.5 6.3 94.1 73. 2280 1140 15. .6 692 . 2.71
40C 4 46 14. .5 12.5 6.3 102 30.1 23896 1190 15.2 33.2 .6 1 2..6

458 458 150 :1.5 3.5 8.0 30 0.4 32249 1430 17.7 2. 0z5i 3.9

b 0 '16.4 211 07.4 33760 1500 17.4 38 094 16 2.8

45 450 1 154 15.5 18 13.5 0.8 129 94.5 35280 1573 i3.1 37.6 5 030 1 22 L.79

s0 500 15 132 20 14 1 333 93.0 46470 3060 I9.7 42.8 3120 i .42 307

so b 500 1'0 34 20 14 129 103 40560 3940 I194 42.4 170 110 3.03

50 500 162 16 20 14 7 139 100 50640 21000 1 t3.A 1220 is3 2.956

568 560 166 12.5 21 14.5 7.3 1 05.25 306.2 65505.6 2342.31 22.02 47.73 2370.3 365.08 3.182
5 b 060 168 4.5 I 21 34.5 7. 146.45 315 68532.5 214S6 21.63 47.37 1486.75 174.25 3.162

56 c 560 170 16.5 21 14.5 7.3 357.85 123.9 71439.4 2551.41 21.27 46.60 15580-2 133.34 3.158

3 b 6 3 0 1 7 6 I 2 2 1 9 7 5 6 7 . 5 1 3 1 . 5 '00 8 3 . 6 3 1 3 . 05 2 4 .2 5 3 .5 1 1 8 1 2 .5 7 0 3 . 6 3 .3 1 9

:3 t0o 61 , ,22 1: 57.: 1:7o.1 8 a 3 9 2°2 0 1392 3.. -90
630 63 j380~7 22~ s J 75 881I 14 102251.3 3208.42 23.82 52.92 3924.93 23361.6

Note: 1. 'terial used: ordnar, carbon steel (GBTO7-65)
2. The len'th of hot-rolled I steel:

T steel t- e 'o. S-I12 3
Lenth (m) S-t 6-19
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14. -ot Roled Light I Steel (YB163-63)

Table 2-1-54 The !:ors and Dixiensions of Eot-rollod Light I Steel

Leren d
b-d

4 F H-L-ht end circulir arc r-!diur,
- b-Leg width I-Inertial noment

x - x a-Waist thic]neess w-Section coefficient
ohliuity -In -[ean !eg thicImess -Tnertial radius

,-Inner circular arc s-Static rnment of semi-section
radius

e N-- n r Sect hvsor .l e 'rence '-r' 7'
I," Area 'Wei#__--x X Y -Y

10 too 55 4.5 7.2 7.0 3.5 12.0 9.4 198 391 1.06 1 23.0 17.9 6.49 5.22
64 4.8 7 4.8 33. 7 27.9 .72 1.30

14 140 73 4.9 7.5 8.0 3.0 17.4 13.7 572 81.7 5.7 46:8 41.9 11.5 1.5
56 160 8 5.0 7.8 . .5 2.5 20.2 15 873 109 6.57 j .3 08. 5 4.5 1.70
19 183 90 5.1 ., 1 .0 3.5 23. 1 18.4 290 143 5.42 81.4 2.6 1 .4 .8
Igo 140 100 5.1 .3 9.0 3.5 25.4 19.9 14.0 159 7.05 49. 554 22.0 2.52
20 25O 500 5.2 8.4 9.5 4.0 26.8 21.0 1040 580 8.28 1 555 23.5 2.07
20 ' 200 510 5.2 8.6 5.5 4.0 28.9 22.7 2030 203 8.37 114 155 28.2 2.32
22 220 510 9.4 8.7 10.0 4.0 30.6 24.0 253 232 9.13 131 15 28.6 2.27
22 2 0 2O '0 5.4 . 10.0 4.0 32.5 15.0 2790 254 9.22 143 206 34.3 2.50
24 240 1i 58 .5 10.5 4.0 34.8 27.3 3460 209 9.91 163 198 34.5 2.37

1.6 9:8 0.5 4.0 37.5 29.4 3W0 317 50.5 175 260 45.6 2.63
27 270 535 6.0 3.2 51.0 4.5 40.2 31.5 5010 371 11.2 '10 260 42.5 2.54
27a 270 135 6,0 0.2 11.0 4.5 43.2 33.9 5500 407 11.3 39 337 50.0 2.80
30 300 115 6.$ 10.3 12.0 5.0 46.5 36.5 7000 472 12.3 268 337 49.0 2.69
304 330 540 6.5 50.7 52.0 5.0 49.9 39.2 7780 S18 52.5 292 436 60.5 2.9
33 330 540 7.0 1S.2 53.0 5.0 53.8 42.2 9840 597 13.5 339 419 09.8 2.79
36 30 5 7.5 52.3 140.0 8.0 i5.9 40.6 1330 743 14.7 423 516 71.1 2.49
40 400 553 0 .0 530 6.0 71.4 1. 58930 947 16.3 540 466 85.8 3.76
45 450 160 8.6 54.2 16.0 7.0 83.0 65.2 27450 1220 18.2 699 407 101 3.13
so 570 0.5 55.2 57.0 7.0 97.8 76.8 39290 1570 20.0 005 1740 12 3.269 53.0 7:0 554 69.8 50130 2000 22.0 1150 5300 550 3.44
60 600 . 20.0 8.0 132 104 75400 2510 23.9 1450 '572 585 3.60
65 650 200 52 5 .2 22.0 9.0 1 53 120 101400 3120 25.8 1800 2170 217 3.77
70 700 210 53 20.0 24.5 O.0 576 13 53500 3840 27.7 2230 ?730 260 3.94
70 700 20 I5 24. t 024.9 _ .1 c 4360 27:5 2550 3240 369 4.01
l b 700 210 17.5 28.2 24.0 50.0 234 584 155378 5010 27.4 2940 3910 373 4.0,

Note: 1. !'ieria! used: 1. oriniry ct-rbon steel (GB'700-65)
2. The lenth of hot-rolled li-5ht I steel:

I steel t. e "o. 10-18 I 9-70

Length (km) 19 6
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Table 2-1-55 The :7orns and Dinensions of Cr".ne Steel nt'..y

b 1

Ste\el .ectI T
''If

. . .--- e'- 3ec;t.o, t4 o e_ _ _

.. I . I h, b, s h h R h R r r

Qtj7O 6 .3 5.93;6.071 08 i.99327.16 2.4 , 18.12 54 53 55 IZ I . 3 .
18.4 17.1 1 54. i€5 20Z,10' J400 31 38 6 6 I i.$

Q .,i 81.'216.-3 .541547.4 8!42.39 210.6-, 235.52 .I. 3 21r U . 6 S 13Vj32J13f35 o'! PW i b' 41 8 , i.

QU oo ,l1. 7. 6017. 1012 .9t. ,3;940.99 376.94 38" 12 !2 3. 15 .9 HI 8, , 3,0 3i150 n 30' ,1 30! 5 8, 9 8127I lOTICO, l :,
QU 12015 ).44 8.A3is.5711933. 7911694 .83, 5e4.li 574. '4 9. 39 118.1 I![' '2'tl170 141 13 35!50o 34 6 1

: s: :,ee_ e&..... z"a-teri~l: '? "'1.

2. T st7- -ire :Lont o- e ... ,r2, 2 , S.. e e
12 1 i 2.>i.

*ransator's note: C G D stands for center of gravity distanie.
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.24. . ..--.
I I [

! .3tee! .zi 3

F -z Z,

- - 5 44 2 4.5 6. t 1 2.2 2. 7 .P Z 3..5 9 .;7 7 n3 5- 1,'' YP'2 13
8 65, 54 25 7.01 '.76 3 93 2 . 8.42 5- 0 '-'2-R3

11 0i. 6, lI 3 6 4 ' . 4 :2. 11.20 6- ') F2 -63
.. --, 1" 9i, 76 3 7 7.: 18, 0 4 , 0.2 1 . 94 1.72 64 2 , 2- 63
- , 90, qO 0 10.0 2.. 7 i .9 1 11. . 13,)6 7- 12 P -- 3

1 lo-7' 92 5 1 1f.'l 2 .2 1 :qr0
' 

" . .lt . . l i~~ -In .. : 2 . 16 7 :2 Hi 12 2!- '3

:3311 01 90i '2"i . ; . 6!i.i . 442.6 11. .30 4 33.2", 12. 5 YB350-63
3 111 14 49'3 q5 6.67 '.3 19i4' 209.3: 190.6 17g.1 6 1: 3 38.713 12.5.7S G8183-6343 0, 114 '0 '4.51 34.0 -. 90 7.40 I 49 260 217.3 [ 208.3 t, 1 3 44.633 12.5. 25, GBI82-63

1 2 4 0 s~.i 657.0 7. 10 1 9 20 2 .
... 3 27.40 .0 .037 377 2 . 25.1.3 -7. 5 G5BI 895'

-" a-i " r's note: 4D , o . r"- - - ... .

momen-; ',-D 'IscCe; ' " n : -. : i ' C
0.9 r- ' "- -,---..--

-09
. .. .,o -i T i .-2,. -.7 . -. -'. 2- ., -'_',.

"72 : u~u l_ "-h



.03. ,..qie iJ

Ii. D(; en, 0I)

II , i

h, h, , b R I R_,R_ L

5 9.0 1 27.8 9.25 3.5 4 2 226 521 13 4 4 58

812 17 35 13.4 .3 I 5 3i 2.5 32 701 16 '5 5

11 12.5 23 45.5 17.25 19.4 33.3 4 7 2 3.5144 1001 16 95 5 5 62.5

15 16.25 28.751 51.75i 19.5 24.2 37 4.5 6.5 9 2.51 447 1001 19 1
4 6

.
2 5

1 5.5 46t e9 28. 36..4.2
.j 18 20 32 0. 28.2 386.1 4.25 7100 I 9 4.51 45! 34.3

21 17 32 61 23.2 7.a 3 46o 100 2

6 .2 3 2 2 .5 .I ~4 7 1 3 31 4 0 o 1  2 2 0 5 3

-7' 33 21 ?5 67 27.5 35.5 7.3 13 3 4 66 16 i 29 300 7 10

38 24 39 74 5 27.7 43.9 79 9 10.8 , 3 4 4 06 1101 1601 29 300

7 7 46 7 11
43 27 42 77.5 0. 46 78 II I 13 2 i 6 11Ct 16 n! 25 300 5J 5

50 27 42 83.5 33.3 46 10.5 13 2.5! A F6 1l 141i 11 3G0 5,12!20

TO 2E Mc::TP-7:;
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5 2 4 i I t -7L1 1 33-50O r7 hea--7 r 1

::~~oi S-r -P71 P71 P 67' 18 - u U£53 U'-Su -Ti

-cn'erhp j p an3-9

St~eel IL2ihl >,0 g g 5 ~6 5 -- 92 95 0 1-2 -92

I'~ & I - ; ,1 38 50 38 3

,-Z-- S4--

- 7--7-~~~::3-- YB,1-64 YB________

-- I-I -a--

0: C'3.:*Q73 = QTD 'en < lec st-?: ~
co-'".e- ±Jo

-TR enera 1- -'-t r±1: I 2i*~T -- ' ~ r~I
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I.; 1 - - 1 03 3 4 72 4. :. 332. -'--- -

03 0. 1 .1 . . '. . ., .

0.311.0.0. : 0. 4 11, 1.0 07 24 73 1 .2 3.1.'., .4 .4014,33 .4' I

1.10323 .1, 20 I t~1 7 .i 4.0 ui~ t e.": 3; A.

3331 .123 0.3 4, 0.33 ,.42 - .3 "2 7!7.3 ' -2 20I0 .3 707.33.2!42. .~''3 0
n31 '0,. .'3 0.,1 0.33 4'3 A .A 1 .I -I1 0 1 '2 .0 1 A.11' 3301 Al 7 IP 1 .99.4 4 2.9

3i"! Ip I.30 5'3 V33r

33.303 33.7 u.30 0.4 0.40 7 ~ o 03 0, 441 7,73' A: .V1 0 IIk 11 1 1 11 4
370 3'1 0. 1.1 1 0. 444 (0.4'3'33 0.Q.7- . i' 143 4 .3 . :I I, I4,3 ,, I

0.243'4 U-.12'. 33 0.4 .33.'0s n.72 '.o0 10 A.7 4.74 10,rI7.:40 1 "2344 ,. 32,', :7'" 31.3

43.3,~~~~ .027 .117 0544 . 3 0. 3 0 0.0 1 0.7,33 0 3, 30.0- A3 7-.7 30r.,3. ,432 27 3 1 1 .2'3 ,

10,43.3 3 0 74 337 V.2 n.47 2.40 01 'l 13.7'307 334 .4743 33Pin3 .

0.1i'I 3.73'. 43 .33 .3.' 33,' .43 3'33 ,33

0.4, 03' 347 001 33333 333 .3 ,43o,,3
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I o~,''l3:23 :'~ .:'' 3033 3.40 14* 23,443
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1% Wt2'.er a-nd Gas 7'cedinl Stoe. Pine (72234-'3)

Table 2--, h OT-nS -.-- I :Dicrsic-is of' 'Fiter -nrl (Ths 7'ec~ir'. Steel Pine

dii-eter 'iee)C-o ne & t ipTase Teeth nL~th of' Screw sha nred by each
.l *ill l Dap.ie o' hec - iter of' the pipe

(-z) (i.) c +'~hic- 4iarneter each nic--J -.1inde- (one joint by
sS. in~ch Vie ic pire every 6 rietets)

~~S 9~ h)~~ jt'read 1 .ed (u

* I Q 2.0 0.9 2.50 0:4

1 3.5 1.25 0.62 2.75 0.7

10 17 2.2% 0.82 2.76 0.91,

Is 2 21.2s 2.75 1.25 3.25 1.44 20.90 14 12 14 0.012

20 26.75 2.75 1.63 3.50 2.01 26.442 Id 14 16 0.02

211 1 33.50 3.25 2.42 4.00 121 33.250 11 is Is 0.03

32 0- 42.23 3.2S 3.13 4.00 .77 41.912 1I 7 20 0.04

40 1 1 40 3.30 3.84 4.25 .8 7.0 to It 22 0.06

7r-nsIator's note: *DTW = disregarding pipe joint theoretical weight.



Continuedo "inal Px.erna , Steel Pipe Pipe Screw Thread joint we;ig-t
_-ter ia-ete-, Coron ni e 'T'ici'one ir4 se Tith Lo-'tn J

I .all *D', ,all *DTW plare of Mread= meter of the pipe(rn) (LI.) bic- thic- diaretei each 'COnica l linde (one joint by "
kness kness inch pipe ric pipe every 6 meters)

S(kun) i ('-/ 1 /t.) itbread !thead (

50 2 s0 3.50 4.18 4.50 1.11 $9.616 11 22

to - 75.S 3.76 6.64 4.50 7.8 TO. Is? 11 23 27 0.13

80 3 8.5 4.00 9.34 4.1 9.81 a?.8&? 1 32 30 0.20

100 4 114 4.00 10.15 5.00 13.44 113.034 11 38 36 0.40

125 I 140 4.50 15.04 6.50 18.44 138.435 I! 41 i0 0.46

ISO 0 165 4.50 17.81 .50 2.65 163.836 1n 45 42 8.0

Note: 1. The s-eel rpes :.'e classif'ed into s'nc pl-ted Clc.c nipe) and non-zinc
plated" screw t ireaded and non-screw threaded.

2. The z .c plnted nipe is heavier than ncn-zinc plated by 3-6g.
3. Conronly used materi-il: ordinary carbon steel (G,0O0-65).
4. The length of water qnd gas feeding steel pipe: the non-zinc plated pipe without

screw t'read is 4-12m and the zinc plated and non-zinc plated with screw thread
ae 4-9m.
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Il, - 20 "I:,I9- 2.3S, 3. .3.7,.S.-
-.-on. bol- 17i2 ______ 32, 35, .38. 0. 121 ".....t.5. 3. .5.

ler-use 1.,3 .. . 4.5. . 5. 6. 7.A

Steel noi1l".j 10 80. 63.5 3, . 1. 5 . 5.3. 6, 7, R, q
W 1'3es 2er 70 i,33 j 5 .3.;, 6, 7, 8,. I

e20 7t. R3. .. R3.3 6, 7. ). 0.

_________ __________________ q 5. 102. 0 . 5.3 35.5 7. A. 5

21. 1291 10 3 _________ ____

s10 '.. 3.. 3.5

1.1



0~I 21 E2 I ,-7r:s, Dc:e -s-:s i ec>am Cal

it. :;-r~or. erins 3reel ",ir.(1r2r. -. Jirs

_one ..... o f C a ~n S-fn = i-
D i = e -e r _)_hCn . P o e -i e S

,2roupl r iro I aroun i> ?r-- 1

I II

0.14 270-310 35 22-270 35 225-270 35 175-225 35
0.15 2;0- 10 34 225,270 I 34 225 270 34 175-225 34
0.16 270-310 33 225-r270 33 225-270 33 175-1225 23

0.I1 270-3n 21 225-') 31 25-70 33 1,5- 5 3
0.20 271-3110 30 225-270 . 30 225-270 32 175-225 30
0. :171 110 20 225-270 209 225-270 32 175 -225 29

0.25 i 7 t)2i 27 22.,270 27 225-270 32 175-225 27
0.2 270 31,) 26 225-271 26 225-270 . 30 175-225 26
'.3 0 279 2,, 23 2 3-270 23 225- 270 31 175-225 23

o. 32 23,3735 22 220 -'3 22 220-25 7" 170-220 22
0.36 265- 305 22 220- - 5 22 220-255 30 170-220 22
0.10 265-3f5' 20 220- 265 21 2201-265 28 170-220 21

0.15 265-305 i 17 220-265 20 220-265 28 170-220 20
0.50 255-305 216 '- 9220 19
0.56 2 gi205 16 220-285 19 220-205 2 170-220 19

0.60 265-305 16 220-265 1. 220-265 . 2j 170-220 ,I

0.63 260-300 16 215-260 18 215-260 I 25 1 70-215 18
0.70 260-300 16 21S-2 0 18 215-260 n0 7n-215 8

152



0.75 260-300 16 215-260 17 2152260 '4 170215 37
0.80 260-300 33 16 215-260 12 17 215-260 12 24 170-215 12 17
0.;5 255 29o :1 16 210 255 11 17 210-255 I1 24 165-210 31 37

'.90 255-290 10 16 210-256 11 17 210-255 I3 24 165-210 Ii 7
1.00 250-285 9 16 205-250 10 17 205-250 10 24 165-210 10 17
1.10 20-275 9 16 1955240 8 17 195-210 8 24 155-200 9 1?

1.20 20-270 7 16 155240 7 17 195-240 7 24 155-200 8 37

1.30 230-260 19 16 190-230 18 17 190-230 18 24 150-190 18 17
1.40 230-260 17 16 190-230 17 17 190 -230 17 24 150-10 17 37

1.50 220-250 15 16 185-220 15 17 1s5-220 15 24 145-185 15 17
1.60 220-250 13 16 185-220 13 17 185-220 13 21 143-195 13 17
1.70 210-240 1 15 10-210 10 17 1800210 10 24 1in- i80 11 7

1.80 210-240 10 15 180-210 10 17 10-210 10 24 13OK80 l 17
2.00 200-230 8 14 20-210 910 23 :10-ISO 10 16
2.20 190-220 7 13 170-200 8 15 t 70-200 8 22 110-175 9 15

2.50 180-200 6 12 165-195 7 15 165195 7 21 130M-165 8 15
2.80 175-200 7 I 16-195 9 1 165-195 9 19 30-|95 '. 14
3.00 1706195 4 10 105-95 5 13 165-135 5 38 1) - 6 7 3

3.20 170-195 .3 1) 155-185 5 155-190 5 is 120- -5 7

3.10 165-I q0 3 9 355-30 13 155-180 5 18 2,355 13
3.60 15;-10 3 7 155-!80 3, 13 55 -I0 5 8 :2l3 3 5 13

4.00 60-1:5 4 6 150-175 6 13 30-175 6 1S 115-15n 6 13

1 .50 130- 175 I 6 't0-to 5 1 6 12 - 35 1 5 '2
5.00 :70175 , 4 10-31 3 ' ii- 3 I& -1 4 Q

5.60 45-170 5 1 135-0
r
5

o  
6 6 35- ' 8 8 6 35 6

6.00 145-!70 3 2 135- W 6 1 6 8 :.-1 : 3 4
6.30 125- 10 6 I n 125 i

7.00 125-: , , n-127 0
8.00 370- 13 9,-325 5

I le: i. Carbor :=-L.7 s " (. i "
. ........ I o 2 al se-. n. ?- s s e s

sprini tncn s -o'md into _o10s = .., coldi s+±i2e qi -.lli_1_111_11-

omcnl, us..... c on t ( ....5

5 3



23 . 3prinfg Steel .Tr 7'or 1 T ortinr. se(Y50j

Tal2' e 2-l-S3 Tie -o-"is an' Dfiensiors of
Steel -,0-2 1:71or-t-It "se

Steel P e mi 't e d j Steel Per"_itted t re e 1 Pe-;.~e
wie e-.--' in ,,L'e De-.4 a"- n 'Tire D

Di-e',er Di'~ret er Dia7eter-

1.0 1 2.5 4.0

1.1 2.8 t 0. 03 4.2

1.2 3.04.

1.4 4.

1. 0. 03 3. ±0t0.04

1.6 
3.4 5.3

t±0.042.0 V3.55.

2.2 3.86.0



--ble ---- F... "'cka-4icl Proet-s0f -rr." -

3 Iee1 Yre for ITh--or t _Se

Stael Jirriesiie peSteeI ",effi'sTensile 3enin2 2,
Di.eter Strentbines nomimes noDi.eter "StrencthTimes nOT'-.es no

o Less Th.-aress Than 1 Ob Less 7--_rLess Than

1.0 180-215 8 19 3.4 :60-185 a 13

1.1 180-215 8 19 3.5 150-175 5 11

1.2 180-215 8 19 3.8 145-170 5 10

1.4 i75-205 7 18 4.0 115- 170 4 10

1.6 175-205 6 17 4.2 145-170 3 9

1.8 170-200 5 16 4.5 49

o. 4-165 3
Z.0 170-200 5 16 4.5 135-160 2 8

2.2 65 195 4 15 5.0 135-160 2 8

2.5 165-190 3 5.3 35-160 2 6

2.8 160-185 3 15 5.5 130155 2 6

3.0 160 185 6 13 6.0 1 2 5

3. 6.0 30-155 25

3.2 160-185 6 13

Uo-e: "eri-1 4 usect al

•~ ~ ~ ~ - .... .......... .. ... 7--h.... I ..... I



g 0 s -r-
( I-Te OCT St~c c.~e

:::ewa~ ~' idicaing t~-~ ~r~s I"-,. r' OCT r-~

~~~~~~o c-- '--'s :' -- r,-cc

7rcs,. ndie -ear "tC,

-:e follaw---7 is a 13Zc1Z i,7,rls ~ B S'-en an,. iOCT s'~n

GR FOCT l.GF OC

AA Sen-' 7--- p _

NA 2oron PU- p

'7t Bn e ----- ' p

'viro, n

_<7 FC(' Kn(

I ~Al K)

A 10-- Y 40 Lus15-GCr:5
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(2 Te rs-v--em of' -1-" 7 >lc

-o -,-at of 711L s,,ste:: of 31 -_ rn". De mo cratic 2'~l

The lb-sic stru~ctc~e of indi*catIUin, steel -7adae of DI_! s-rstem is -.c us-?

f'7aes %--d alnh-abet'Icai. letters. Th-e order of Steel frd speie

a ;e u'zc - f-d c smelting method, t-cr c -

4 ' st~nd fo -a-'i c-' "ac'erist c3, 'figcore ?lfr ~ h i

These leer an afres can be u:sed slmltaneously or fil- ct n-n

cases onl-r "r~::;corl is used.

1)Tesignificance :: lte.c -and fitires

( T) The letters *.;ihstand f'or sr~e'l1"' ne~~ods:

3ec-sc7uer stil(cii con-er':er steel) lct--c f-arnace Steel
Thomas steel('basic con tre:7 ste-el) -e s- -e

C~n-:e_,ter S*I'_ -'I-tt---- Stee
,'c~ _--,-n-c- 4-el E

-,r e~are -acflI electric fur::ace steel.

C2) The - 3evrsQcih tad for original characte'r stcs:

_T Tr 3 c n as

7 z2t'-<

73



.T-e:. it 13' CsO e,- n a e t~ s re n-: i e o r e r :

Coe-an.:"s' tensile strength lower limit value.

r e n I t 13s'_ :a s e, c- cHerical cooiton' r-e- is.

~nron ~r'c 1, bon cente"4 vt or

g1arbon contezi, -7a, a o:noe7eents S-T:bo_ s, alI'c- h o

cz-~ -0 'I ne re

3e, Jr jor t - - Itet(ne U__ e a f'zarnace)

Or- test

T ac -lnct 7m gni or ton ror-n tes

-,ld oO''% q~'a Ln-c tenaci-tr
'd o'' -t 'ind Lmpract tenacity and Cbendim~ or t -on for-iz lest

74 te - ea"-arp s4 - p'nrztIh or creep s-.ren-Lth
Zinc 07certity or na-netic oert- a

:e 2_ ' s st-zn Ifn focr ctrne ' ; ""' - r, a_.4

-e ell' -, - -

_j -s -- r - ~ar< s'-'__..

----------------------------- :-

T _r o u e nhrou7 Sarfece p : 12 -":_ency

"- '-u- no:"a.2±zaticr.n tree)2nen2t ln±:oataon o':ernc
-ce-7e,ation c'iez.chin.; ' 'allingn be-s cuti:7 r .,-

~~ - ~~reatezit - (

-. nd~ r-.7n- -IdC1

s&ress -I 'nalS



Thi ziiiof a ir'is c-: iclioble on!,), to znon-al_o-v steel.

Thie na~i~core is coroseri :f-- i _ --7 of' Ist" -.z e t Ino; 4  
_

s~renth boerI it lue.

?or emxenple, AstL2 = anti-ageing steel 7.^d Its teniS4]e Strenrth 's

The -o-o*n s - ore oz=I -e mark:

M ASt45 -6 N>

core
le"ter for o-4 'nl ch9.ric-err.s-c ---ie fr a ntee ranrge

lni-a-eiag onen h-earth steel of' wlch ', tenosile strer th Is Lk/r

7'a:arantee, :/ield roi.t =Ardiract, n ytro~1 orm:,ali zaticr treatmnent.

3) Iurber-n- according to ch-emical comrosition

Thi krAofnnerg is better bec"'.ue ct cm distinguish non-lo

st~elo,. Ia'; & steel ncl, '>i-rha!'oT steel. C=rbon stloe1 Can

~~ora ecs-3 Czlzs cc-n enlosr o -~ -at or C3'e the

''~~ ~~ s cice h1 t n- e.tt-s7e_ s'41a3:~20:

:aidleed :.dte-,rered steel).

-. ar::::=O~e C-e 0cooe carhr r.o ' li eCTI'':ccr

200 o~f~1t . *..~ -e'~h~ 71'200r2120.oo:



-~r~ O0 ae hr-' *&~-' ;"'~' seel 0_ ~se~-o~-~'i'isteel, o0' +.ich-

OZ~OiO~OZ7 JS'4 - , eeoa e-oi- ,zis hardened

e~"n'ere- ste f *h ic C, e c,,rb on c nent is 0.3 5, th rough n o rrnaliz ati or,

.rea'"ent.

If the 'ensile strength lower limit has to bCe inlicated. t.-e teZ -e

s-,ren.7th 7va>- is given afe" t-- letters which stand for_ -eat treat--ent..-

treis no hieat tre-at~eno3 an= no letter-s Fstand. ng- for '-sat,~lete

--' s -- ,ie after carbon contenit value to *w_'. cate that !%'f'vesater

7or exanmrle, C3--5'75' is ha-'dened a.-d te-nered steel of which t-e Carbc=

conten~t is 0.35'o -rd th'-_ouch normalizat4i4on tre-t ent. 7ts tensil~e stren~th

3 1,D1is hardlened and tenrdste- 1 o" h.'ich the C-roa.n content is

0.3-l'an--io s tensile strqnq-h lower im:it is CSc =/=n&

"1~35.0 is3 ac*i c-ren hea t stel o' .~c the carbo_-n content s .3

ndi ten::il'e strenz=th lower untcan reach, 70':;,/7- fe 2re~

eneral>:-. a larceo'ntt of steel --.sed 2'cr--r ,-e - e

__aneti t'.e. -l--t a-d -1e-"r fe;ecuires con.cer -,o-e ,e

t re a tnen. 7He~e -zids of stee l nare usual>, :arl-:ed b-le-, ers ,w-hich Stand

'o" sneltn redad carb'-on content *Tlu. hne2-nes t-r 3 an

t =lle--,rto cte __e z!inlch'-. acers-o. St c ~o ~

'Ce ne~zd

13



content is 0.12".

-s a±-;1-A aiconen se:!o

____ co-~en .-'-s~

In case, :7o,-e certain charac-,erist-.cs h a-ve to '-e indicated, t he chemical-_

~bo~s of' elements that cause these chnaracteristics are gvnat -

rnark'. A 4 : alzimn co'-tent, CuL i-s con-er, "n in -an-anee a a:' 37 'aT

_2 nh-osncncrus,: a -- d u otn -dS'c

:or~~~ or-e -oY~~ is opn hea'r-hi s t 2e I-l e db us2.- s2c"~-

casncontent _ .10'. but rancanese conten Is_

-l2COu is oren h-eartuh steel containing a small .nounrt o

co-)-.-er ani its carb-on content iS 0 .2

(7) w ao:steel total all,'o,, content is not yore -han-an

",e :?a': ore i-s co:n-oSed cf carb-on- content --alie, s-7-o-'s of' -'-'

eenents and allo-, v-'. e 7cremost ca--n co-'nt'. *' ra '- > to

_-,_-n-S iro ezaed i:oe'aor~ to their -~~e~~tt-

Ce svencs ar ~' ' o eac:. ot~er, h le-ere ae

order.-.l-o7'-C;e ec'uals to th-t tenercentaoe of -_'c-- cc te_:;t is 7r)i-

nlid rs~e~ie> :- ,10 IOUJ, andi th ro ucts are nae i--o -nte'0=1l

nvzwers -Isresgard-Ing fractionso-_

a~ ~ __ leC"



U the:reame--t -e'.tods *-:~ e 7iven, tl-en t~ie le -'e-'S standinz :

tr-3atn'e.2t 3s-a-e a.:,- cornnecte! a~ s4 o t1+11. ~-> t

th'e letters -'Or '.reat-e-t state rand ctrengt- ,orr sd ~e~': ~re~

.ogaet.-er.

7 or e-xzmple, 15Cr3E Is ch-mo-e steel contcinir- CC.l5 ), OrOC.-5

and tirouct. cementei-ion iiiench.

S+ ',S s '3e

i n4-ernal stress e7ic'-- ''ig

E13 CrVS143.3 is e-2 v *P 1  o+±in C?.T,

temmerat'cire.

L ~- allo-y steel

i. order to n edistinction fron o-,-er - sof 7steel, the seel' =rAe

-- iue, chemical s's Of o?~J.o le:-e cts -i-: ~ ~2*~O~2~-I

>ina-o-- c,-)n-.en-, a:-:zfer o ' a 'Lco-- -cm-lue i-s I.

Th ::r6, ~ i is stainlessz stecl c-ntaining C. 1C ,-,

arA __

T'~rim2  2 1 staemless steelcotii ,Cl,

?0 e .. ~- -~~~JA--

-cnk-.-e



Ll~ :-9 -.a- of' 4rd4 cating- stceel 7-ac1 o'~3Bsse

~e:ea1, :2s- ee ?rale is idicated gy~s: .T'-gt

the 'irst t.;o S 4s , cat e -'e 4i-d of steel anid the seconid tw.-o irt

:r~tic~li;e zuzeI va'ue zDer 10000 of average car'-ozi conternzi.

C, -?.-- a --------. -- ,.- st~

-or ex.rr>,3, '0"0 c'bcz2 s -All s "''

2x x

3 aeaeCo-Itent of 'i3.5 4
5 - felrae con'tezit

?o e~2'De, 22 s zckel stecel ad-22er"g.: - :ezti "S

3xx x

3 -- zrera-i: coozt-et of 3

7o: ex::§e, --3 o zioeeoeSzeel .zd isa-:e--rez



.~, , - ~odezm'~steel '-as

3, - oj~rden,.m steel h-is

dIifferent :,Cr and -0o
contents

8 1dr~ steel '-as
different ___J nd cofl~enr

F'or e:eZn.C, Z~~is ni~ln em~steel :tizz

5 > ~ 2:ILc- e s-,ee7

O - lo,; c'irone st _cl '--s an a71r-,-e

co._:ent 0of Cr'."~ ~ ar~d

7co- e:= e, 513 Is c.-rome steel--' contain-_,h; C- O7C. Q Cd .3

V 7'ore than O 151)ald C .C 53-%

..... ................... .........

8 x x low::C~ stecl

and ~.T
-- e c. o t o fi.5



-,ore~anle ~LOisI~~rostee. co tn~in ~ :.-0. ~OC.C?

C 2 .. -0* d ~ 2~ C

2 ~ ~ Si' i steel containn: Sil. 3C-2.2 1 O7~1O~

9 x x

2 - Simn steel oitfz731 .i ?.'

-C 7 n .(DO
a-. dTOrT te - "~- nei

o -' 21O.L5, co--/ ~O

7 -TTOr~asteel. a~"n ave"'-e otent
off T-40.551, CrO.17"' a' d c

C ~C~osteel n -x aver- content
0. --- dU U ' 0 '

x x B steel oonafn -orn

""'"'le 5C 3 L is Cr2 steel *~i>an a'ver-2.:e ooo*e t o'C3L<

x x Lx x s-neel oti-f lj

7c-' excnnole, l22:i7 is e-isT--to.-eut Esteel, oontd::L',g f'l-, .'-.C

and ?>D C-15-0351.

*~~~7 -.-.. 7'



T'Ie steel zmraf~o f 4'rt-'tz~l1~~C§~~~i rf:e i--

C - o-en 'e Th steel

__ Basie coeQ erer steel

::e tel :--ade of allo-- steel is jrei~xd

73 -- s -cd--- steel ira-de of testinr

ante rd of steel 7--de, a le-ter -2 is atta-ched -easr,-to-cut steel

,.oreover, -n adition t-o ;he ,rhole set of st eel =nd~es of- S' s- stem2,

in ictr i~zC use li-st-ed fin th-e 1'131 s-rster t-ere srx r Orze

-- ac-i are n-o' listed Lithe SAE s-steri, :-c* as TS!- -C, 0 QL4. 7Z cc e

co-rarisoi2 rill he g ir.en as

A comr-aricoi', ewa' of irndieat- 7 st ee~ r~
of cornstr-Uctio steel in '- , 1-71 aind S !-: ss -e-s

AISi SAE AISI SAE

c 1009 1006 41 815

C 1030 1030 5135 5135

B 1: 13 113 6150 6150

13 35 1335 86BA5 86B45

F -517 2517 9 4 B 40-

E3310 3310 f 12 L14 12L14

TS4w4 - 14- H 4!40-l-

The7d' 0- S',7 es -ode c' 3V



5 x x x xro~ln ern ste-el

0 - er.ec:nte:-2t o0Cr
1 - arera.2-e content or- C 0 0~
2-avrer- e Content o+f 'rlL nditinF a-e-icre co'ten- of c--bon

.vre c'25o indi-catir stee' --- ,-e of roln7 ea :steel are beSi Callj

i q s!'e n 1S s-.sten7 and 3 s-3tem. 7-e fo-,ir- 12nrrso:- of

o-.

E5O~x~ ~X ~ J. :.-.-c-oe bearin~a- rsI:L0 5,
E511 x x 511X x x "ed-i'.:: clhrore -Ncyst
E,52I 521 xx :~rcrebai~ steel 1. L

ste x=I 5 IC a 2 ~ -7 C 0. O - nd er l.?-l. I

3) 07o Steel

'i 'd Ci-jo steel conmnn- .,-l4~

ccl:n2 s '. S

-- ~ ~ ~ ~ c cnL1 :lmd e r



ould steel (r-" s t Cl ste, Lsel a ziT 71

steel containin C 0.35-0.55 and Crg,.--7.C')

: : -"irc-sten *.r--*- ',ot %-!orl-i-22 -~1C d s e ' se l
and 1 steel co-a "drg C 0.35-05-0 "yl '1 T3

_07o &7~' te _Cie sn 7a use (rtel

se a-d'2o'Tsteel Co!;tailiz CC.51 ~

-- Cefson-tun-steh- tool seel - stee lad2~t

contaningCl.0l.speed stl-3.C

- low arb-on tool Steel (Cor seil use tel
cr-o stel and C rf- o steel c:tiilCIs

' 1. -1 25' - d *- 53

P Low carbons tolseel (Cnd 7ee-rsise Staeel

C >e :t :el ano o s-esl c--',iiie o''1lasrse

.0 - - 0.30n ~~ " - ----

7o -- - ' -so

C'.- -,. -1 7

e of : s-r-en of 1133 sl La:.

c-mann~~ arn- s'iLcse-';

-C' Stn



:--r ex lrle 302 is st2ZZII-3ss steel ~'ihcntins C 7ess

Cr 22- .. ,7.* V

C2 T11e indication of steel -,-ade of SAE syrst'en

:x ~ ~ stainless steel and
.................... la__4S

303 - - :Cr a--,stenii-e an.d low c-arbon
n-ji- cH'ro-.e 'eri 'stal'nless

s tde e l )e

5/, Hi- chr ,one martensite and lcow
cazrbon hihchrome fer'-itic
sta.r-less and h-eat-resi-stalt .Ser--es =uncer
steel (forre steel)

5 -- 1 Low chiro7-e nartensi .,e st~eel
(cast steel)

C'QC - tnti-acid steel (cast) wh.-ich
can- be used un:-de-r 650CDO

can'b aeA -aier 650Co,

2,r 4:am , e-~sita St3e S0< 7r 2c -r- -

(2 ~ ~ ~ o Jh l r-an an

m e thod of --dicat~ig. steel grade of JlS s-siem, thesel grade

sta- -- 'a ra" cla--i cati on, en ':,e leLpers xfor....

.-~.~ . - ie -"-. .. e o-,:-: of' a:-~---s e-' -

kt -'- endv- ---I

.~I.,.. .. . .uam-

2. - . o-:~a<or he m'.ait-rof tIe



S steel . .. hd1~~~ ~''-~~e
A.Bp - -7te& e-

2 -- :on or ferroa!--oy F- fl31 steel

A- section steel
-- cuze metal B- roUmnd steel

linds and uses of m-.ater- -.r ; eneral steel,lt is tensile S--e'.
ial o1- irortant e-iical oth r alue, for a loT, steel an, tol

rCs)7ico m s-___ -o steel, seri-es n,_7,-oer

! -- nera! s-.eel aocd rollin: stoc: (>r- stnoe-:

S S x x r--olinJg atoc'c 'or" Zeeral co-istr'-:ction s

letters s+tQndi4n . for clialit.-T of ro l Log stook
te'Sile s7-irP alue P, F. A. B

7o-: exc:7,Le, S33Z? is plat-'e ma-_erial_ fo ene-r-I constir':ofor - se

it s tuesile, st'-le' '51Is no less th'2a

*S B x roli, stc:fr os-

~~~5e re-. -::-~':eA, B. C

*SV x x r oii- 7 t6 - i>

A-zr9eeral -to

',,nslest-e..,t -In;e B- bOiler- use

xM x -Nx J~:s.o r*~'-
S-2t"Yr !upe



Tar exa~mle, S,5CBP-T is f! t steel f~ 3'-eade C'ei"ons -c

_.s ersile tren;th s no less --

.... .............. ..... ... ..

iS B C>[... bam stock for c .i -: e

S S D x x hetero-shaped bar stock

ten~ile str:: , - -u

S R D x x r - ". -'
..............

7 .......... ....... ........... .

S R B x x..eo 1led c!rben steel

2) Coistr' c:ion Stee!

•. .. ..... ........ . ....... : C _h~ 0 . ' .. .
'  +,

S ' C 
s .-

. . ........ . ...... ...... .I

nuerica.- -"me -Ir lCttO ttse _-_ e sed '-

-0--- e:ap, nIC .aetaO~ o~

oe ;-erS. . . . .. ... . . O Ct.. .' e

C _-__ of stee .tI

-.- :-:-i"r_ . ist:eent o-s , .. .. : .



~"~ ~~,371 72'alloy ccnst:":uctian_- stel--i e '--as an average

conten-t Of C ".32-0.40' .C1.02d: 05-.i

- ol Tworked ro Lso: i ll-cuinj -ne-~ te anJ c 'bn c~*ns-

'.2_ct2.on steel, S,ib'ols are ;iv. .en at thne end of steel grade:

-D -cold draw working

- - h'cu,, -ri acine, or~n

Fblr*c th e syrn'ools listed abov7e, figures, 0,1,2,3, are added to

indic-ate the coxmon diff_-erence series of cold processing.

Th-ose -'ioci 'etho~ quenchin, tre-it enct -. em =e-±hY

-ne s,.-Taboos lisp-ed e 'boce -- ''i:.steel :;rac-e.

Tor ~ ~ 'T exnle "c2-Dl:s .1 Cr-_o ccnstructic. sze- a ~o' i

__cc:-,I- to thne 14irSt -:rade coma.on -di ference, "'ret '-as co'A 'iiz- -then

c-:enc-:,,7 and f=ial> ridi

S K I O'ntolse

S K x lo'oo to

f~n-ora toolols-

---- ----

AP.*~~7 023



SK H x Ii'

s K C x laollowr stesI.7

S K U x cutter steel

Z.) StUee. for s ecjJ -use

.S E H ;a- s~

steel series -=e'CC,

S U S x x ' stainless 2_n' 4-a-,id stee-

letIters stindi7 'oz, '2:izd of St,=ele- 2

3 bar3 material
TI 'ot-rolled nlat-e

stael or''e P Cold-rolled rln- te
:7S '>ot~rolhd si;z T steel
CS c-'ld-r'olld st- stee

stee. 7 r a-d -the l.ast fl- ie Z3s

----------------i-

u-Se

iS U p x srrinc: steel

steel Series :.-er

.;S U i X e'L-Ssce



5) Plate material

S P N x "ot-roled . te

series n'i'her

•SP . - zinc-plated iron skin

-F-I.-a s n---na a
-Coil- <ae cci

-ci- big ritrle iron skC::in

iS P T x - in-1l?.ted iron scin

E- electronlp.ted
H- thernoclated

-C- col- ....

; ..... .. .. ...
.S P C x cold-rolied o!'te

*seri.'s 'se

.... ... t..e 2

S pM NJ x 7 d ro~tds~r~-

3er-4es n.ariber

:or ...- le, SFT: -C is zold-rolled and tin electro< ted iron '

S G P "ene'z c'r!o:r zt-e& oi~

SGPW .--......-

r1 -z ""; 1



S T M - x x . se~'>ss 7t1te 'r

D.-ior 7

C -cor3 ton-e use esi ' t" 1 e

7Z b ore rod use

..... ....... steel Pi7:e -- -

PG ca:'bon steel n'ne used -o tesi-le stronc th
cal-' tressi=-.3 (ier30

0 TPA. ST!)A. STKS
S -carbon steel none- used for odctn

hni=oh nressure m-b)
PT -- carbon steel none used for

hi-rh tem-cerat-e(abo-re 3500C)~
PY -electric arc welding car, -bon

steel ninoe
P_ -- ~9o-r ste-ine

'F steel n-e 'used for- low
. 'erceraure(beow OC

3 .ro steel nine Ifor 'Oo4 ler
-- d h eat exch-an,-er use

L - eel njine for loco-otive
--oiler use

3-1 271o steel n4.ne fo-r- boljer
___ '-ea-. extre se

M CL ?clw _C 'ieatexiez

A-ctrhon steeal 7 ie for' meeral
cz~tr'c-on use

Z -:or. sl ot co- rne c -anica-
Con's -ruc 7oon uIse

-3 allo- steel nit-;e for construac-tion
use

-- scarless steel -ine -o0 ih en
: r r ace ---s cranation use

~') ire mnaterial



S W R C t--e -or rro3ue

-mild steel coil rod

H a-rd st-eelI coil rod

S - re for piano use series nambeL

.[ ~r~refor electrc-

.en core rod use

S W M. .... iron -,fr

B--eneral

A-annealed
N-use to make nail
G-~Z21 c7latee

3) Casting and ForgIng

S C x x Ca-rbon steelcstn

tensile strength value

S C A x a-'-o0 sta'el i ti~

steel series =ube--

S C S x stai--nless steel casti.:-,

S C H :,,.eat resisti7 i-~



S C Mn H x tee atn

steel series nJie

()The 33 Srster. of Dinzland

'rom the wayr of inia---steel -rade of the B ritish S' s:'Ste, te

c-'-- cal c=znosition and :nechanical nroa erties o-' the -at er" 1 c

-:,c- seer, so th-e def~2ite standar-d must be cehech~edI. o-er,:n:

--ade can be fourd out. 'For steel of s9a.L 5,-~ ad the = oe' e

s'JJ', etters A, 3, 0,D,... are often narked at. the end.

1) Caz-bo-I Steel

EnIA. EnIB, En2, En3, En3A, En3R, Eni, En4A, EnS, En5D,

En6, Eu6A, EK17, En8, En8M, En9, EnI5A, EuI5B, Ea43A

2 ) .1110-7 Steel

Enio, Enlt, EnIZ, En13, Era4A, Ea]4B, EnI5t En16, En17,

EnI8 En19, Eu19, En2O, En2I, En22, En23, En24, En25, En269

En27, En28, En29. En30A, En3OB, EnilOO, EniI, En16O

En3l

4 ) Cenert--tlc- Steel

En32A, En326, En32M. Eu33, En34, En35, En36, En37, En38,

En39A, En39E, En2O1, En202, En320, En325

5) Nitride Steel

En4OA, EnJOB, En40C, En4l

6 ) 3S7-rinr7 Steel

En 12, En43, En44, En45, En 15A, En46, En47, Ez48, En49,

E n5O 7 ) 7a lr e S t ::"" I

En5?, Ea52, En53, Exn54, EnS5, En59

En56. E n57. En5 8



(6) Te -7 S:stem of -r-_nce

Th-e st2.el 7a--deh in s-r"stem is made on thie basi's of steel clas-'1ato

a-d ::ie indi'catinc- netho ds a--e as follow.s:

1) :'onaloy steel and carb-oi steel

~JOf' steel f'or nener~tl u.se (steel A), there are:

A -x -ener7L! COTvMr~C4al steel 2.nd its tensile stre-. " is 3

7-/--.:e soeel -- ides ox' oth!,er -h-.ds of steel consist o~' A13, A31-, AL2,12i?,

AA'5, -5 -1fS -V A5. T oL-ow-in -s th wny o' -1-ct;-rti stee7

content I a 0.09 I0.065 0.14

0.060o8 0.0o6 0.12
c 0.61.05 0.10

d 10. 05 00 0.09
e .400 0.07

10 .04 .04 0. 6

g 0.04 10.025 0.065
9 0.03oJ502530 0.060
h 0.0 0o1 0.045

10.021.0zj~2 i 0.035

"nneal- st t

s -weldabloz

s t 2en~ generC. l~

-I 1, 2, 2bis, 3,

31 :37 42 48 56 65 75 85 9

~er-S~ I i : ade 'bis, 4, 4bis

~ :re-th 33-37- 42-48i66- -- 18 9Z (i .oc *o
lqale.ty ing st-te

40 44 50 156 65 1 75 85 9

-TY 101~ 'src::~s



?~ exypleA3I-_2Mei bri -Steel A o' .Ti~'es:'v-~ 3~2

Is, Oc-- acnsrado S-se op~ D.C i a-lal; t-t

(2 ::rn-allo~- st eel for -eat :ra~~tuse

Cf :eor-alo- steelfo co-s-lr':c1 ~ -steeae:

Stcel C

C x X, C

f~i~renerIOCGO o

70.r ear C 1 S is wpre--able carbon stae1  its a-er--e c ocatent

Steel XC

X st-eel X'

7or ::n " ,rosteland s ~ -' a -s

Sand P content is r7ade d.

Tool- steel for eo treatmient use -- -ool seel or :aa-_Ise Pd3

Lo -.-e catezor-7 of steel XC and :i~e S and ? content ca7n be cias1 4 ~erl O

--ae~i e'n r-es. 2he s -col ---- -u .x, to-'es.

ExtVafsiOS O St <0.015 < 0., 2 <0.0?

Qualite cou rante (.- > -03 .)

1t



- 2 ~ .fS 15-~Z~ 00,7 0, "

0 C~ z-:1P 2~d conftent Is i~?ie

2) Ao, Steel

CD jlovr steel (steel ) 'or :ener=l use

-ersile st-en',tH v7L7Ue

-oze-'~e A355" s~;la .-- aniese steel and. i-s ta,2-sile S~et

aL-_r S - (4 4.

?e s~ <5.rbo cn~tent -'vs -ua±~~_~~~ s. T

4 S 4

7,0 ro-

is . '--e! - I-

e ,e - --0e a
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.ar7es of' elerients -and Letters -usecl in
ceca.S-'mbols Isteel .r-".ae Ine

(ge) 0Cr c

(rmeng ) U mn M
(,n-Te) * N i N 4

(5u. 0Si s 4
(1)tAl A 1

(pi) 9 Be Be 10
(tong) V Cu U t0

'S S. E10
&ei w g G 19

(T7u) V MO D 10
aln) P P 10
(~wW W 10
(n)% V V 10
(in WZn (z 10

t*r te convenience of'r zg omlfe steel ;r'is s listed i

,.-e follomn-~ cha-rt ar-e often used.

Kind of steel Complete SLrnil'ied
steel 7z-ade F steel 7-'- e

T o n - z ~ ~ ~ s e e i ~ l s t e e lX C 1 2 f a

.8C4e 2C4
L~waL~~ se'~50CV4 5CVA

Z3CNT18 CNTia
ziigh a -o- stel Z70W K2-05 \V Ki-os

(7) The 6S-.7 s.7stem of Czechoslovakia

The -e hocd o ' n m-ib e r s te el 7---S -in S s- te . : e c e ' s eo z ze

of' 2i 7'nil o' s-_- ix -ts a--d thie fir-st dlilit is 1""' to Iiic-ate m--

7U or con star-ic; on stoel, tolsteel ind s:'nessteel.li

3t>i formechanical if'c in



IIx x x x steel 'or ehnc2

stee& mate-ai sun'nlement-iz- 'ficrires to sh -ow
heat treatment state

7-Laanteed PPS content
0 -- ori-inal st-ite

tensile stren~zth 1 -- no=,alized
2 -- amne-led

Of C J a.jtr 6 -hrened and termrered

2. sneia~l- ;ood for nrocess < 9 -- to 7:i'-e sneci-' e:z
3 -- as'anzee -,eldinc- nerf'zrmance cal tIr~at7-ent

5- s-,reng n less than 5011/nn- ,
a'-d onc-eneo2.3 co-.-osition

6 - e 4 - h less. tha2-n Mc- -m2

and 7"o for rcesa
-7 rr- s'-pe'- 1 -jo- er

-- 'Tu2 sceciall n~onrt-' !m'd

-co,4 'or -'Drocessi-a

Tor e"rnie, 11340 is steel '7or z-.echnical :naric" -'r rtis

,gera7.a~'i a- Is te--il stegth ,71 n~ es:~

2) Tieconstr'.iction Stee-l

:xx x x -- Sx2~3'~

.. ... . . ....... ..

o=sitoneao
iec 'o-n steel ..... azeaLen

-3 4 ,3i,', c- --Ae

-r *~ - . . . . ..-

t- co!ten .. i..T I~emn ct-'

1e 2 en



:n 0.7'), Si- 1.25~ id total content=3 :ergC

content is '.32-C391.

3) Stailess anti-acid st eel and heat resisti-, steel

1 7 x x x
...... and ha eitz te

0 ~~~fii~;~ T_e suppl)ementa,fi- .res.e

2 3-- el -ddec1
3 t7W' 7e elements Ti --nd :- C

3 cisteel ee~added
stable le-icnts Ti ?Z1 -A .

end ccintainir,,1 iM , 7 and U

5 Mistee

:.iSteel
steel oein.- added sc-e i

eerelenents based on,, seri es n--,n'er relateed to cc--ent
C s-neci-al need ___ ______

L-, h '- it of 17.1,--,,17"rP2 Te''-c of 7'5' 4n!

-ZI C ztCS Cr,. conen con h d
a-a: !"= .e r content C' n> t. e, i4

n's. - '-r r <7 -; ,- -'

s e

17I x1 6-10 61 1750 - 1755' 6-10
17 x 2 x________ ___

r~~ 10-1 10-16 1751 x 1756 x 10-6

17X4 6-25 16-25 1752- V757 x 16-25

>25 x2 673 x78 2~
17 x 7x >25_ >5_173___1S8_x25_4

-76 - 1754c x 1759. >40
17 x 9 x

::e :: ciit of 32L:. :ea-s hLhci-v''::n.cte
=nt,3rr cr tent



amrig 7.zind-s cortent rn'o L th d,--t- o :n~ steil' ccntent
:,oOter ele-1 thher ele-en-; __n ' :ind.s

uen -s -idei.T U dded i _________ ______

1740x 1 17 5 x 1760X x
1741 x~ 17446 6-10 1761 x 6-10

1742 x 17417 x-F' 1- 1762 x 110-16
1743 x 1749 v1T6-25 1763 x 1 16-25
1744 x 1749x >25 1764) x >25

:h 4 th and 5-~ e~~ q~ 72 ero 1a:nso' te ~~'
Y' I 1 49 a.-e steel of t-ic the 7i conitentihgh

_"0-'', a-re steel of which the "". content is ih

7'or 2x-zCe 7Pc21..5 is Cr st'-- teer. inno'fli;o stn- -e an-

it s general Cr content is 2i.-5 U-51 and C content is

0.155.

4,) Teal steel

!19 x x x.x..tool steel

T'o iniate the f'-on L7rous IsnlnnaT~C~r
st:el series i ths steel c2.tss -- shows h-eat treat-nent st,.te

S19 Dlssel ls r sese

190 th.e 5>'~ 14*7i :C cZ h
t'0 -,

191 1 i -'c-on toil steels-1ee2
192 x x 1,, -oC-' rl ~ai-

StMn, Mn-V, MIn-Cr-V. 4-9 SC~I> e-ai-'
193 x x I Mn-Cr-W-V. Mni-Si-V L- t ii :a r--

I Steel idetsseries ner
I C, r-. r-i.a-nd S07e-tines it -nd- a'es 7,o-e

I%#R~ Cr-Mo, Cr-Mo-V. e.th it-,~ ~~

-.-.- ' -... 'o
195 x C -i .4... 4 'MuSi

Cr-Mo-Si-V o



T'average C conte.,.t of' steC.1
10141, Mi-V, Cr-Ni. Cr- Ni-V, I ie d *-, -,he cm-- a t Io o

1sOx x : r-N i -Mn- V. Cr- Ni- W. '- tnd 4"'- a1-1t of' ci'lon tool
Cr-Ni-Mo(V) w r n~a; h r~ag

~i % W, W-Cr, W-Cr-v, w- t'e3 d d' T:_F"-e3r a,,wg

17xx cr-si.w-'crsi-v, %W-cr- 4th d_,. it 1C h dilt
19*x Ni-V. W-Cr-Mo-V, W. Cont.I cont.

Cr-CO-V ______ ____ ______

1 900 x 1.05 1915 t. go
0610MIRR~ f~W. 1W, W-M 0 , 1901 x 0.10 1916 x 0.83

198 x I -T1 902 x 0.15 1917 x 10.90
1903 x 0.20 1 91 8 0.95
1904* 0.25 1919 x11.00

1906 - 0.35 :Z l1

1 9u " 0.40 0922 x11 S
LOch 0.45 1923 x 1 1.20

Trnnmslatcr's note: :4 ',i steel: 91 0:50 95x 3
V= 7 steel; and Hi s-oeed 1992w 0.65-4

c -;in - -eel; 1o'4 71, lhich 1,1913 x 0.70 198 45

W-11b, conta"iin Co _-.dothe-r 9 4x .51!9

elements._________________

7'or ex'zle, 19191.3 is carbon tool steel of orqna: ual'4 W thsrouzh

snoheroidized annealing and its a-;era-e C content is lO~

1941..3 1s CrV a.lo-r tool steel tomhno annealfng and

it contains C 1.10-1.251, Cr 0 .2-1.2C'3 -nd '7 more te

()T'-e TI3ystem of Ttal->

th olo~ n'- e 17- c'a~ of ± itino steel' :azlae o~' e

1) 3ereral ho-oldand cold-'olled hihstren:,t' st'-ei

Aq x x x hi7,h strin~t.h steel

The stndarn'erin _ to

tensile ~ ~ ~ c ote~h-O.. ____



1096 -- nit're steel; 309" -- rollin- bearin- steel; 3543 - hot-roll

high strength steel; 35L4 -- cold-roll high strength steel 'or Te lIi

construction use; 3545 -- spring steel; 359- o .. a end fine car'on

steel for modification use; 4365 - steel for rivet -and screw use;

2955 - too! steel; 404" -- stainless steel (steel materia ) 3092--

heat resisting steel (steel material) ; 3161 -- st i

3159 -- hea- resistn- ca.st steel; 360S - ther-.ostrenth c-:st steel

:eai; ern 'r 3 0 : 3'" -C- 3 2 se.-ss st2e 2r s:if "se n- " zo

zein<z used u;nder hi-h peressure; 1379 -- forgeableLion.

7or example, Aqa45U73544 is cold-roll hich strength steel f>r welding

construction use and its tensile strenrt> is Z5-55 -._/__2

2) oo +nstrction steel

:C fine carboneonstrucion -t-el

'_c:=rie, '20 is f ine cron cstruction Zee I1> o n

0 0.l!5-025",.

x x X x x - construction steel

ner COrCC of average
2 ontet I

ie~t@ s . 4 -- ~ > . --- - --.....-=

" s~ -_- r-------------

-i .. n



.>znes o' e ~:.salci )Letters 'used r
chew-i s-*Ools Steel c'eT': ___

C. K4
(men7) ~M

(n ie) 0 Ni N 4
S S S

48 A) A 1

IA W. t
fTi T 10
t v v 10

~~r_ I,'-~Ce 2> s:Orsteel a;c -t3 a2:er-i:e c3Y2 of 3

:h 1.5"1 an~d Cr mnore than 0.2,91.

The osof' Thdicating steel grade 01 Snr4 n-- stceeL, roll4= bearing

steel, :'.itride- steel an steel for rivet n screw *_,se a.- s~rne as t"Ose of

-1necabo coi-s tr-ct-on steel z--d al17- constrUc-on steel.

3)o~ol steel

7or '-"-no ~Oi clseel z''i> h n:'g

Ux x x xx x *allo' -too steel

sa_-e ?Sas lo-e:, . :te-

Tcr~~~~~~~~ 2:22lTC2 s to -ol1 ' 7i2e:i--



u x : x x ! x x x . ih alloy tool st-eel.... .... ...... ( -)s eed too! steel)

x -er i0C00 of averagecarbon content 1 _ - -. .

.erce.ta-e o' rera.- o.te t )-I'

.e-,-ers st-indizj 2cor
, r ele:ienaes _________e_

For exa-.ple, OXOMOK8I is hih speed steel ".'iic- '-as .. rz'-e content

of C 0.80% 7 , -3-nd Co 1O'.

/ 3tCilss -!! : heat - '* steel

st 'inless steelS........ ... ...................... ... - " e s t e

x x x x x heat resiztin steel

2"- .- 't

le-ters sta',- -'or
Tar oyzelenents

7-or --: :"2' g1 Is -~es steel ,,'-ich- contains C 0 2% an d

(CO) T e 3 3 S-'e.z ''.e



x x

_ -±~ z o . steel
2 4 "dicatim l-r steel!

F'ig1ues stardinr for the highest S i Sl t stedin Co4 n3r ifert
alloy elements of ailo- steel Icomonents of, sme steel -ryou

: ....cipal contents

0 - Si
1 -- h steel series "-her

2 -- o Cr
3 -- Sif r

'7-:
9 - ALL orV

in nal:ing steel -rides of SIS s-rstem, steel is classified into ei-h

i"erent kinds -,d each hind of' steel has te o!!ewinT steel =-r'des:

:nd of steel SI stee r

steel for 7ener l const-Iction I 1300, 1210, 1310. 13?;, 1410, 1411, 2110. 1510, 2114,

te o 1210. 1350, 1450. 1550. 1555, 16.;0. o636steel f'or- nech-_r-ic-! =nuf~ct.

steel for 7--ss = _ a oo  I 1330, 1430, 21'2. (2332. 233. 2310. 2311. 2342. ^313'

S tee' Ii 1770, 2090, 2230. 2231

nitriL e steel 1370, 2510, 2514, 2515, 2520. 2240. 2940. 1350. 1450

'o2120, 2530, 2532. 2534, 2536, 2?25. 2303. 2321. 2210.
o i i c t i n s t e e l 94 , 155, 155 , 165, 6 55

1780, 18,0, 1885. 2092. 2140, 2260, 2310. 2312 2550,

roll steel 2700. 2705, 2710, 2730, 2750, 2752, 2754. 2756. ?900

2302(F +M), 2303(M), 2304(M), 2320 F). 232](M),

2322 (F), 2323 (F 'A), 2324 (F + A), 2330 (A),

..... eSs st e2331 (A), 2332 (A), 2333 (A). 2334 (A), 2340(A),

2341(A'. 2342(A. 2343(A), 2360(A), 2361(A)

* St~! .... L itheses is stinl.ess steel.

:"Ti "'es ~~re es e i -- s " cnt steel O' -'fferent or-ni i-

""--''*'-' ot-ael, -.- "ri; ....steel, A . .



2. A Comparison of China's Steel Grades With Those of Other
Countries

Table 2-1-65 A Comparison of China's principal steel
grades with those of other countries

VA ^. A^! I ,,s , I N I y ti I IS

1 01 s:: C 10041 F nZ I AW i t2.1

0ap I$iIl 10000 0C

10 0 Iota PnIA SIoC XCIO c 10 12011 CIO 11

1# I III& Fn % 1M: XCII CO CKII 1421 cis

to to lots F"C S 0rC CIO CIS rK3I N:024 CIO 1410

i1 is 1071 t8i4 Ini A 6;C C26 Ite-10 14s

10 it 1020 l A .51 ;Wo + CIO 1021 CO

is II Me10 nilA S 3wO XC31 C K30 (1(3 12040 llEs

40 40 1040 E"ID S40C X:42 11041 C4o loss

4 4 500 s 46C C4C48 (:i4teS 1200 1050

it to 100F42 See CIEO C:K as 120 r, C

so is 10 l Fag Iru. l 566c XCOI ClI CISA

64 so 1000 ,431") coo Coo (Anee 12i) Cie ls
6, 40 100S CI40lE !'~i XC0Oi CKI 121of
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'The Ma-_ko of' Sti' lnt.i-ng

Table7 -lTeMarks of oteel materiil ntin7

2rand "ark of Ehd S1I'I~ce P-'intinr.

zeneraJ. coirb-on steel

steeal 1o -0 1~t +
Steel "o. 2 Yello,ri

Seel- Mc.. 31ic3

Steel .o. ;Green.

Steel Mc. 0' Blue
Steel ::.o. 7~e,14 + bor

(for snecial kind of steel, a st -'
___________________ leeai-hiite is a.e~)___

rrecar'-on ccns--ruc:n teel

0 5 - 15 'lhite
20 - 259 3rown + re

30- 0Mht + bn
/5~ - .5,T-te + bro,.m

-~ ~~U __ hee zrns:'n .

:teel 30T -

1, 'Z -L +

C"r Sten.7

st-11 7Ce +

ste'-el' c,

FT 2 ,. n +

+~ -

___ ___ __ __ rt



Crl'crl steel P'ir'-rle + .b ac

-Li-h Sneed tC0l Steel

'2 2! zro-e2 74 '-j 7-7+ S' t I + st-2

St-ailess -ant--2mu~c r

Oisteel rCC cc-: 4.
C2Z T steel lljI I nu cc o-+ ge

h-' steel coIo+ gfe

"-_~'co-r + '-

cr yy steel Xn7o:r I o + 01 c-;
1*~ < -.1~& S Al mz ol'or + -, u

C :i steel Al 1 -n c + ' 1

O: S 4 *zi zecu c -:- +
W0jsteel l-42T n ca "' + +

c' 'ov stoeel 1,-'" CC7o+
''jasteel A I, -'m colo + e'-

'o -u e ::r' cc -
ao-..e see c c c

e C t :'eSso3-' u 
4 s orless steel and electrothermoal allo-

~C-3 steel 2e ',e
-. ! st e el:- (' + --r

3' stecl ,
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nn . + *c '



Tranci 0-:, aa' Pi.i 5'--*- ,

Cr:7i- !,? steel Red + bro.4n
Cr--i'1i steel lu-hncolor + white + red

(t:'ae Lomris w.ide =dz a~
t e latter is r'ar~rstip)

i-)01 "'6 h -,,a' g-St :ies
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(1) Th-e -et-ols of +.'---, ;e Brend of 7on-ferrous 7'etal end
AJllo'r Poducts

Accord:r to th 'e rezu-'ati-ons of' GJ3.O-6h, thee le '-et:1oris t

follou to i-d-cate the '- nd of nroducts of non-:erroias "e' its7L=, i:

1) Th-e wva- of ocring the br?.nd ofL -=-af:cts of norn-~'e-cs 7ietal nd its

Ll~is -o .13e t.-e filre 'ic- st ands for crier or ealrzeafr

th s _obLic le;:-er to =cone t:, n ame f3~ ~~r r~~oa

2' s-e .bol of nr--d':ctIs of non-fero-':s -et'l 7n 1t 0.-o i SaC

.'1natio- of '11:)h-betic letters of Mhine pinyin -s s;-c~r In Tah~e 2-2%I -nc

hl-_e 2--2-2, in ,ernati -)al d-=.. ele77e .;t str7-1zols a1nd Arab *ic n-'roers.

3) egeneral mae of Of~zt 02nnfrosMetal and I 'o (uc

as alznt2material ndSteel ~ne~.,catez'-r7, tye(such as -oipe,'car

-lrb'ond andpilato), an.- those prdcs~inrecuire secia 7r~i~a

ro7cess 4g ie t'-o,;s -ire all usnczca Cl-- se T0cs

C2 : -"2. -odon of orodusts of o-er_ 'ea n ts~l i~

-I ;e a --s'. '2n~ . I- ters C"'nese -s S.:Ym "'- -

Tl 2-2-1 The coinonJ-y use,. =-zes and s7r.ool's
c- non-ferrous ta ui -

Serial

S(on 7) T

2 q ( I)L
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___ce 2-2-2 Tlia nam'es and s7.mbols of' non-fer'rouls
metalI and alloy for special. use

vi Y 1 ( fan- x i, - I) LF

Q C (d.uam-1t) LD

3 mec(in-1 LY

4 xw (cc-ing Wt) j LC

3Eon TU

F

9 VSen ,-0'!FLF

10 fl, - . ,- _ FL U

Ii n e(~I~- FLX

12 mz t2 iji)V
13 7*:-'-n-liiO he-C : YT

is i R (;Yrnz-i hle-) N

Table 2-2-3 7The nanes e-n synbols of non-ferrous
neto1! nro !uct cod'-.0

'ot-roll, hot ct-io
9 7'ne s'-_ice

10n s-~f-c ('_''' C' 'a' ±2) Mc
11 0~nrice(-e.:cinC

-13 t.'-'n

ap ( eM,-
IC (87-



5) TheptZ '-. e--d*f -r-o':3 o' ~~ r7sTt

Table 2-2-. 4ethods of~ ind' catinag the radof
inon-ferrous metal --,d allo,,- products

aeo' 'etal
-A Ts an "eth-od c~' Indlication

ofL- n -a! :stz' e-.r 4 e eraes - : e-- i

nuner L--=9eazes.*f t7-e d-1-2e o'_
a-)"ity -netal e 1e-"aes 's 45-e 3er-4al 1-er
increaises aid th-e seria. =-rer --s oe~

?:or~t o'arTi. T2 ?roduacts of nl'e metal -rc~:- ~
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Led Pi. Pb2 usi le

H-,Cr:72. 4l57
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2etter T"? cf O'n:s tz li is the first'

a__oy o.r nci-cal c'~-~ e-e'1tSTh arm-

^D__l firure for, cozttonent exccett ozr 'b' sis eler-ent

nicokel.
n.*le-LYI. LF2 The ind-4 io f 1 ri1-L~o
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a-__y PbSb2 _0rozo:m z~' W o1 ~eand
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(2) floe nvlr'n, CrklmrtHoon, Propnrty mnd 'Tomm of Nom-t. fo "Olin ?'tal
ivd Alloy [rndizotao

1. Proodurnt from puro corlpfnr procn-inimPf (7!1145-65)

Trbo '.-2- Tm rclimntil. coripolon iind utimn of

- - rroducto from pure coplir procor:;d:

I n SouoPles of 'Tase

9 w fo,8 , 1 on. .1

I n., ' 1 0. 0.01, 0.11 no 0.I'1 01 0.0 4A , .04, - 1. 05 0.1 r...... . r . )r** 'c''

0 .? ft0 000.00.01 - .1 0.3 ,,1'1e' 0
'':; 1

0: r.1 , I 'r

4 41 0110.1 1 1 'l -0.106 .000 0. 0.50 0.000 0.001 0.003 0.000 0.003 ', 1 u 1 U .! 11 .I1, . I N 4~ 01 0.111 A. 01 011 -r

0.11, 1. 4. IN n at0 .10i

a&~ it lAn 11 kil 4,00? 4.002 0.05 0.00.,j 4n1? 0.0? ,.106: 0.0001 0.01 6 .0036 .,. art i c ea u m e
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2. Cast Brass

Table 2-2-6 The 2henica. co-rosition and uses of' cast briss

Thc Corre-
Chemtical Comnosition (nodin

Hy Lr Prnd 13yrTbol j - Sa--mes of' Use Rssan

Cuil C Pb .1-1 Yn! ?e~ Si Sn] ZnT_____rand
0.8 .cx br- ke 7aave,bear-

ZtHPb 59-I i7 -61 0.8 2.0 ing ase Is.Jl

'Unti-corrosiofl part in

2 67-2.S ZIIAI .ft-6 2-3 So134SOS water;anti-Oabras- 1S-.

~1fl 612.5ion satin ! echani-

161I2 ZA lA - Ss I 7c-ae scrc!., of' :7rs- J KN

~tIP 66-6-3-2 ;-,-,:re scrc,,' -.-a"rr~ ,~ --

It -2.0 -z 7 o4

6 56 2-2-2 ZINO. S6-60 0 .51 2IihO

V4A IN 8-2-2-2 !1.5 A -2-

nrl.cz' ote: -T tot-d. -ycunt of' Oor"' -n n o 'hrc La;
SSs suroius; ***0 1 .,y't I-r 2 .s

n-n-'rnnse 1sr-nrz -n' ~.C-st -, '\-. CsCh--'



Continued

~~d Sy!Thol Chemical C~omposition W~ h or
Sa.-oles of Use S~dn

55-3-1 ZHM 53-sg S.5 sinef

I 6-I- Zl~e SF-I .75 0.1 0.75 0. LinSse0 a:r2 bewiLn7 (o-nti- iK6-1T

-1.5-0.6-1.5 -0.~corrosion)

88- ZHSi 60-3 72-8l 2. S z-a Stay alloy (good mobility and KS3J
1 -4.5 brasive resista'nce)

BlI-3-3 IZHSi 79~91 2-4 2.5 SS2.0 Bearing, liner substitute ror

~ranatzrs z'e: *P~ to a ri amu-t of f:'re --- mat-,r -o 7=e~

'Crass, 7. cas-. i'ron trass::, 3. 25SI.1240-
brass and c. ast s±1if-on tbrass.



Sync: Casting seho ~ iT tr e'~ (1)

ZH A167-2.~ h'-rd mold cas' 1 8.ng

san~d mold c7Lsting 3

ZH~bSO-i cet:'5a atn

ZHA166-6-3'-2 12'.n c'aS ---- .7

cenQr: x~al c-istin- .0

ZH~NoSg-2-2 77io mld cast:ig
sand nol cast3ig

Z1In"--- IaL'd mold castin.r,78. 30 4

sand mold casting 130 6

ZH~n7-3- I'd casting 8.3- 50 10

45 1

ZH 1680-l ar -1l castin 8.5 42 i

39 20

Z HSi&0-3 -'r - -0.L C o'S :z 30 15

- -'- ' ~25 10

ZHStgO-3-3 d.lrd mIld c as.. tig 8. 30 1

25



3.?- ........ foc ssi; (7 2$"

rble 2-2- The che!-ical osi c-' a:-s
of n - , . - r , - -". (2

Grou - ... mbo !Picrlg-,.e-

:96 ft '(-uarn7- tonf ) H96 95.0 - . . . 3
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• *-'-./ 85-.0 . .x- - S

'-86.0.

!79.o -_ __ ----- 81.0
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os ,('-:..; tO". HO- i 0.' . . .. .
70 Qm( -:1 ~C.' H6 70 2 - - -

62.01

6s , (:uang ton;) H63 i-6.o 0

-62' ~(:1uan0 tong) HS2 6 -.. s
6.5 9 W - - 6 -63.5s

37.0
,-3 X IN (i(" n- ton-) H63 -5.0 ...

- o: i ?i 74:.q t n_., HPb '72.0 12.4 _
~~r~: '~n; On, - 3 KI-.o -3 .o -. . .-

- I I2 7 64-1 HPb 63.0 1.5 -
6'- - '...2- 1U-27o - 2.oi  -

63-0.1 H-63 . .
-( -- 0i

13-3 . HPb 62.0 -2.4 _
73 -5. 0'-3

_ 8? S 0- .... HPB t9.0 !0.8
air .. .. - 60-1 -61.0 -1.0-

60-2 HPb :9.0 2.0

5S9-0.1 HPb i7.0 'o. o, .
an - 63-0. ! - -63 o ,.. . . .

59-1 Ax HPb 63 . -i 0 -3
09-IA -61.0' -1.0.

-.3sI:c :'s ; e: 33 = !2.03S

. . ... . . . n I: = nln0 -3l ! - 6 1 .II -I 3 . C.. .. .. .. .... :. .
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S'3 2,,i P ' .s S9 -, .!

0O.03 0.10 0005 0 02 0. 1 -- -0.

0 . .. 03 .c. 00 !0 . --2 . .- .,e,
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T.0 0.00

0. 0.01 0.003 0.01 - O.OLO. ( - 0.3 Aso '" -".. 2s0
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0.5 0.005 0.002 5.01 -" .1C o-

- 0.005 .002 00 - - 0,.3G; '.
7

5 p; .• --

-- 0.10 0.003 0.02 1 - "-" -90
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0 ti: ed 2k____ ____________
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0 15.0 14,67 90 15.0 31.44 115 !2.5 3, R0

55s 5.0 6.986 90 17.8 35.45 11 15.0 19?

55 7.5 9.955 90 20.0 39.12 115 17.5 47.60
55 10.0 12.58 90 22.5 42.44 115 20.0 U.0 '9

55 12.5 14.85 90 25.0 45.41 115 22.5 .8.16
55 15.0 16.77 95 7.5 18.34 15 25.0 i2. ,
60 5.0 7.685 95 10.0 23.75 115 27.5 67.24
60 7.5 11.00 95 22.5 2.85 115 30.0 71.26

60 10.0 13.97 95 15.0 33.53 1 0 10.0 30.74
SiI

60 12.5 16.59 95 17.5 37.90 120 15.0 44.01
60 15.0 18.86 95 20.0 1 41.92 120 17.5 50.13

65 5.0 8.383 .9 5 22.5 45.58 120 20.0 5589

65 7.5 12.05 95 25.0 48.90 120 22.5 61.30

65 10.0 15.37 95 27.5 51.87 120 25.0 .37

65 12.5 18.34 100 10.0 25.15 i 120 27 5 1.08

65 15.0 20.96 100 12.5 30.56 120 30:0 75. 45

70 5.0 9.082 100 15.0 35.63 125 12.5 19.30

70 7.5 13.10 100 17.5 40.34 125 17.5 52.57

70 10.0 16.77 l1 00 20.0 44.71 I 125 2-.0 50.60
___ ___ _ _ ___ __ I10._ __



dilmeter thc-i~ n~hc "tc! - "= "

7e er me e-er

Il I
125 22.5 64.45 160 30.0 109.0 200 i 30.0 142.5
125 25. !9.66 165 12.5 53.27 210 10.0 5 5.
125 27.5 74.99 165 17.5 72.13 210 15:0 81. 7
125 30.0 79.64 165 22.5 89.60 210 20.0 M.2
130 10.0 33.53 165 27.5 105.7 210 25.0 129.2

130 15.0 48.2(l 170 10.0 44.71 210 30.0 i50.0
130 20.0 61.48 170 15.0 64.97 220 10. 8
130 22.5 67.69 70 20 220 15.0 85.93

130 25.0 73.35 170 25.0 100.3 220 30.0 111.0
130 27.5 78.77 170 30.0 117.4 220 25.0 ' 30.2

130 30.0 03.83 175 12.5 56.76 220 30.0 159.3

13r 12.5 42.79 15 17.5 77.02 230 10.0 61.48

135 17. 5 57.46 175 1 22.5 95.88 230 15.0 90.12
135 22.5 7r.73 175 27.5 113.4 230 20.0 17.4
135 25.0 76.35 180 10.0 47.51 230 25.0 143.2

13- 27.5 82.61 180 15.0 69.16 230 30.0 167.7

503 30.0 88.02 160 20.0 89.42 240 10.0 64.21
!' 10. 0 36.3? 180 25.0 108.3 240 15.0 94.31
lo 12.5 46.28 180 30.0 125.8 240 20,0 123.0

145 17.5 62.35 185 12.5 60.25 240 25.0 150.2

145 22.5 77.02 185 17.5 81.91 240 30,0 176.1

145 27.5 90.29 185 22.5 102.2 250 10.0 67.07

145 30.0 96.41 185 27.5 121.0 250 15.0 98.50

15o 10.0 39.12 10 10.0 50.30 250 20,0 128.50
150 15.0 56.59 190 15.0 73.25 250 25.0 157.20

150 20.0 72.65 190 20.0 95.01 250 30.0 184.4

150 25.0 87.33 190 25.0 115.3 260 I0.0 69.16
150 30.0 100.6 190 30.0 134.1 260 20.0 134.1
155 12.5 49.78 195 12.5 68.75 260 25.0 164.2
155 1 17.5 47.5 86.80 260 30.0 192.8

155 22.5 83.31 195 22.5 108.5 270 15.0 106.9
155 27.5 97.9 8 195 27.5 128.7 270 25.0 171.2
160 10.0 41.92 200 10.0 53.09 270 30.0 101.2
160 15.0 60.78 ii 200 1 15.0 77.55 280 I10.0 75.45

16n 20.0 78.24 1 200 20 0 100.6 280 20.0 145.3

160 25.0 94.31 200 25.0 122.3 I 280 30.0 209.6

T2,T3, T4. TUP. TUI, TU2.

..... . . . . -.. . . . . -..



., ee -,-no s---.,

3 05 0.035 12 1,0 0.307 , 3b .5

3 0. ' 0.047 12 1.5 0.44: 1l. 3.5 ;4.

4 0. 0.049 ii12 20 0.559 13 4.3 1.560
4 0 0.06 -

4 1.0 0.064 2 3. .7" 1 4.' 0.65

5 0. 0.003 12 3. . ". .5 ". 3,i
3 0.5 0.035 13 1.0 .307 C .25
5 10 0.11 12 1.5 0.48" 1 1.5 ;.16

4 0.5 0.14 13 2.'0 0.91 19 .0 1.56

6 075 0.066 13 2 .0 6 3 . 69

4 0 3 0.0 2 3.0 0 . 77 0. 0 0

0.10 13 0 . 1' 73 S

5 i 5 0.189 14 1.0 093 "0 .0 5

S 1.0 0.224 1 1 .5 0.524 q 1. 0.775

7 0.5 0.091 14 2.0 0.6 5 0 2.0 1.301
7 0.75 0.13 14 2. 0 .80' 0 2.5 1.

I.0 0.16 14 3.0 0.22 .37 -

6 1.0 0.231 1, 3.5 1.02. 2 .

601280 ]5 1 1.0 0.361 20 4. 1.53!

8 0.0 0.105 15 1.5 0.56 2A 1.5 0 . 4

8 0.5 0.152 2.0 0.7 0 60

7 0.O 0.1,6 15 2.5 0. 873 1 10 .2'

7 1.0 0.168 11 3.0 1.006 20 1 . 0. 1
5. 0.231 1 3.5 1.02. 2 30 . 06

.2.5 0384 16 1.0 0.310 2] C .4 ,291

9 0.5 0.109 16 1.5 0.608 2 3.0 .519

9 0.75 0.173 15 2.0 0.782 2. 3.5 2.733

9 1.0 0.22' 1 2.5 0 .9M3 21 4.0 1,90,
1.5 0.314 16 3.0 1.090 21 1.5 0.87,

9 2.0 0.39 10 3.5 1.223 22 1.0 062

9 2.5 0.454 16 4.0 1.341 22 1.5 -191
10 0.5 0.139 16 4.5 1.445 22 2.0 1. 56

10 0.75 0.194 17 1.0i 0.44 22 2.5 C .33

10 1.0 02524 17 1.5 0.643 22 3.0 1.90

10 1.5 0.356 17 2.0 0.038 22 4.5
10 2.0 0.44 I 17 2.5 1.012 22 4.0 5.01

19 2.5 0.521 ! 17 3.0 1.17. 22 4.5 2.201

10 3.0 0.587 17 3.5 1.320 22 5.0 2.3>,
11 1.0 0.230 17 4. 1.453 23 1.0 .61

7
.

11 1.5 0.398 17 4.5 1.570 23 1.5 0.01

11 2.0 0.503 18 1.0 0.475 23 2.0 1.174
1 1.5 0.594 10 1.5 0.692 23 2.5 1.47

10 3.0 0.671 18 2.0 0.894 23 3.0 .;

1 o .75 0.436 if 18 2.5 1.012 23 3.5 .89

0.3 _ 7 4.0 .453.. .. . . 0 ,



.(=) (- .=.

23 4.0 2.124 !28 2.5 1.782 34 4.5 2.-
23 4.5 2.3261 28 3.0 2.096 34 5.0 4..
24 1.0 0,643 28 3.5 2.395 I 35 10

24 1.5 0.943 28 1.0 2. 5 1.5 I.

24 2. :.230 i28 4.5 2.955 33 2.5 ?
24 2.5 1.502 ,d28 5.0 3.214 35 3.0 2...
24 3.v 1.761 30 1.0 .010 35 3.5 3.
24 1.5 2.005 i! 30 1.5 1.193 35 4.0 3.46:

24 l 2.22 3e 4.0 15 5 35 4.
2 4. 2.453 30 2.5 1.72 5.0 4. :92
24 .0 2.655 30 3.0 2:264 36 1.0 0.970
25 1.5 0.983 28 1.0 2.592 36 1.5 1

2 0 1.286 30 4.0 2.906 36 2.0 15500
24 2.5 1.572 830 4.5 3.206 36 2.5 2.34
25 3.0 1.644 30 5.0 3,493 36 3.0 2.767

25 3.5 2. 02 (312 1.0 0.839 36 3.5 31

23 4.0 2.348 31) 1.5 1.236 36 4.0 3 .56
24 4 2.578 (31) 2.0 1.621 36 4 .3 .961
25 5.0 2.795 (31) 2.5 1.99 :l 36 5.0 4.331
26 1.0 0.699 (31 3.0 2.347 1 38 1.0 (.034

26 1.5 1.027 31 3.5 2.592 38 1.5 1.530

26 2.0 1.341 (31) 4.0 3.019 38 2.0 2.90
26 2.5 1.542 3) 4.5 3.32 38 2 . 2.030
26 3.0 1.9 84 133) 5.0 3.634 38 3.5 2.675

26 3.5 2.200 32 1.0 0.866 38 4.0 3.800
26 4.0 2.468 32 1.5 1.278 38 4.213
26 4.5 2.704 32 2.0 1.67 38 30 4.6(2
26 5.0 2.934 132 2.5 2.050 10 1.0 1.00

27 1.0 0.72 32 3.0 2.431 40 1.0 1.64
27 1.5 1.070 32 3 . 2.790 40 2. 1.524
27 2.0 1 398 (32 "4.0 3.130 40 2.5 2.62(

27 2.5 1 612 31 4.5 3.48 40 3.0 3.102

27 3.0 1.01A 32 5.0 3.73 40 3 3.57
27 3.5 2.29 34 1.0 0.922 40 40 4.025
27 4.0 2 .5I 34 1.5 1.362 40 4.5 4.464
27 4.5 2.729 34 2.0 1.78 40 5.0 j 4.890

27 5.0 3.074 34 2.5 2.201 42 1.0 .46
28 1.0 0.755 34 3.0 2.49 42 1.5 1.603
28 1.5 1.111 34 3,5 .9 42 2.0 2.226
28 2 .0 1.43 34 4.0 3.34 42 2.5 2.76

I27 . . . 2. 2 3J: .4 0 3 .0



e a. .-, 3 9-

4- -V. ((.-./: 0 -.-

42 3.0 3.270 I 50 5.0 6.287 60 2. 401
42 3.5 3:765 50 6.0 7.3-9 60 3.0 4 778
42 4.0 4 48 (5) 1.5 2.075 60 3.5 5.52

42 4.5 4 716 (S1) 2.5 3.388 P1 4.0 6.2, 9

42 5.0 5.171 i (51) 3.0 4.024 0 I
A .4 2 .0 2 3 4 7 ( 5 11 S .5 : .7- ,
44 2.5 2.904 5 4.0 5.2 50
44 3.0 3.438 (51) 5.40 .5 .? F2.7

44 3.5 3.962 (51) 5.0 6 '4 - .
44 4.0 4.472 (51) 6.0 7 .3 !7
44 4.5 4.968 (53) 1.5 1 2. :- I
44 5.0 5.450 (53) 2.0 2.1-1-

41 6.0 6.373 (53) 2.5 3 2r -

45 1 0 1.230 (53) 3.0 4-
45 1.5 1.823 (53) 3.5 4. 4
45 2.0 2.403 (53) 4.0 .

45 2.5 2.969 (53' 4.5 6-1
45 3.0 3.521 (53) 5.0 6. -, F
45 3.5 4.059 (53) 6.0 7 ., 8 2
45 4.0 4.584 (54) I .0 2.906

45 4.5 5.094 (5,A 2.5 3.559 F,

45 5.0 5.589 (54) 0 4.27A 7
45 6.0 6.540 (54) 3.5 4.940
48 1.5 1.949 1;4 4.o 5.3q-
18 2.0 2571 034) 4.5 6 225 8 .

48 2 31 (4) 5.0 6.2 R ' A.

48 3.0 3.772 (54) 8.0 8.050 6 .
48 3.5 4.353 1 . 1 .499 68 3. .

48 4.0 4.918 1 55 1.5 2.243 68 4 7.174
48 4.5 5.471 55 2.0 2.952 69 1.5 7.4
48 5.0 6.008 55 2.5 3.668 68 5. 6 - 804
48 6.0 7.043 55 3.0 4.359 68 6.0 10.399

50 1.0 1.369 55 3.5 5.038 70 1.5 2.C7
50 1.5 2.033 55 4.0 5.702 70 2.0 1 -'0
50 2.0 2.683 55 4.5 6.351 70 2.5 4.7 6

i0 2.5 3.318 55 5.0 6.986 70 3.0 5.617

50 3.9 3.940 55 6.0 8.217 70 3.5 6.504
50 3.5 4.559 60 1.0 1.649 70 4.0 7.37-
50 4.0 5.142 60 1.5 2.452 70 4.5 8.23A
50 i 4.5 5.723 60 2.0 3.242 70 5.0 9.082



Z':a7
(:: (r:)(,&)j p ) ::,=

70 6.0 10.733 95 1.5 3.919 150 5.0 20
75 1.5 3.081 95 2.0 5 198 156 3.0

75 2.0 4.080 
9 5  

2.5 6.462 157 3.5 15

75 2.5 5.065 96 3.0 7.796 158 4.0

75 3.0 6.036 96 5.0 13.27 16 0  5.0 21.67

75 3.5 6.9A 100 1.5 4.129 165 2.5 1 ,

75 4.0 7.930 l00 2.0 5.477 166 3.0 3.6

75 4.5 8. 7 1 on 2.5 6.811 160 4.0 6.4

75 .0 9.710 1 00 3.0 9.132 70 5.0 23

75 6. 1.571, 100 3.5 9 1 1 f, 0.0 44. 4

(7j, 3.0 6.120 104 2.0 5.7-.. 100 , ' 4 .53

70 1 3.5 7.092 105 2.5 7.16 181 p 3-0 14.23

676 .0 8.050 ?06 3.0 8.64 182 3,: 17.47

(76, 4 .993 4.5 3.5 10.13 103 4.9 0

76, 5.0 9.922 108 4.0 11.63 105 5.0 25.1E

(76' 6.0 (739 10 5.0 14.68 189 7.0 3r.62

80 1.5 3.290 10 0.0 27.96 206 3.0 !7.03
80 ,r 4.35 14 .0 6.26 207 3.5 19,91

80 2.3 5.414 114 7.0 20.94 08 4.0 22.81

6 %03. 6 . 115 2.5 7.86 210 5.) 26.66

80 3.5 7.484 I 3.0 9.48 212 6.0 34.56

80 i.4.0 8.4 -; !20 S0 16.08 214 7.0 46.51

80 4.5 9.496 '0 1 10.0 30.76 231 3.0 19.12

80 5.0 10.18 :22 6.0 19.46 232 3.5 22.36
I 5 !3 3.5 135 7.0 22.96 250 3.

00 6.0 12.410 1 124 7.0 .90 233 4.0 25.61

1 .-- 3 .9 5 12 2. 8.56 235 5.0 32 .15

83 2.0 4.629 ;29 2.0 7.10 239 7.0 45.41
85 2.3 5.. 2 130 2.5 8.91 258 4.0 28.41

8 5 .5 7.971 1.30 10.0 33.55 250 5.0 35.65

S 4.0 9.04 1 1 3.0 0. 7 4 282 3.5 27.25

85 4. 10.12 132 3.5 12.57 283 4.0 31.20

85 5.0 11.10 .35 0 . 307 3.5 29.70

86) 3.0 6.9-8 137 6.0 21.98 308 4.0 34.00

90 1.5 3.709 149 7.0 25.87 310 5.0 42.64

90 2.5 6.113 144 20 794 3 3.5 32.15

90 1 3. .46 145 2.5 9.96 35 3.5 34. 9

90 4.5 10.75 115 O.0 37.73 358 4.0 39.59

90 . 11.00 146 3.0 11.99 360 5.0 49.63

T2, T3. T4.TUP, TUi.TUL2.

.. 23 o_ . . -_ ".-

7S 7n 'f-f~ f<~ ~ T-.,-



norms

t-=erl Ta ~ ore 71th herl r

dim7etc- -.e s.... - i. t .. -- ne E7,7, -e_ a-... ..

__ _ ____, = "./''[/'-' (" '

1 0 0 .. .. 937 . .7

'2 2.0 1.068 37 6.0 4.964 55 -.

1.5 0.P6i 8.5 6.4 , 9
23 2.5 1.368 38 4.0 3.630 55

24 2.0 1. 7.

24 3.0 1.681 3 .5.791 5,1

25 1.5 0.941 39 4.5 4.143 0
25 2.5 1.501 39 7.0 5.978

25 3.5 2.00 40 2.5 2.50- 9

26 2.0 1.281 40 5.0 4.67f) 59 , .

26 3.0 1.841 40 7.0 F. 60 0 7.33

26 4.0 2.34c ,o . 6.50$ 6C 7,5 51

27 2.5 1 5 4 .n .,32 Ar, 0 i.1 13.341

27 3.5 2.195 , .0 A.rn" 6(, !2.5 1-.d-

27 4.5 2. 0 2 12 '.5 3.5 40 ,C ; C I 1l

2 3.0 2.002 42 .6 . 7" 6.1

20 4.0 2. 56 42 9.0 7.2 4 0

2, 5 0 3. 0 ; 43 .0 4.1 ' 7 . .

29 3.5 2.-82 41 2.5 2.0 - I . 1 4."8

29 4.5 2.o4' 43 5 7 0.7 0 . . .3,

.0 2.0 1.495 46 .1.0 .112 € 5 n

30 4.0 2.776 46 5.0 .94: , . 0. 32

30 5.0 3.336 46 8.0 8.1:3 68 6.5 10.67

31 2.5 1.902 4A 10.0 S.og 9.0 .4.

31 3.5 2.500 47 3.; i.0f," ;0 1'.5
31 4.5 3.183 47 6.0 .w 70 . 0

32 3.0 2.322 48 4.0 4.697 7 7.5 -.

32 5.0 3.603 ' 8 .5 7.199 7. ,.0 ,1

32 6.0 4.163 48 9.0 9.3r' 70 2.5 19.

33 3.5 2.756 50 5.0 F0. o60 70 , : .0 _-.,2

34 2.0 ! .70 50 7.5 8.507 72 3.5 A

34 4.0 3.207 50 10.0 10.68 72 A.5

34 6.0 4.484 50 ?2.5 12.51 73 7

35 2.5 2.168 50 I .0 14.0! .1 3 .5 . 6

35 4.5 3.663 51 3.0 3.843 , 73 140 2:.04

35 5.0 4.003 52 3.5 4.53( 75 5.0 9.341

36 3.0 2.642 5 6.0 7.366 5 f 93

36 5.0 4.137 53 4.0 5.231 75 7.5 3.;1
36 7.0 5. :8 54 4.5 5.945 'S 10.0 " .2

F 3.5 3.129 54 7.0 8.7-0 7q 12.5

75 15.9 24.02 100 17.5 38.43 1 0 0.0

17.5 26.03 oo 20.0 42.70 12f 22.5

8f s .0 10.01 100 :2.5 46.54 i20 2-.0 h .

80 7.5 14.51 100 25.0 50.04 120

8f, 10.. 18.68 100 27.5 52.21 120 30.
so 12.5 22.5" 100 ?n.o ,6.C 14.0

or 15.0 26.02 i05 7.5 1 2 5 1?.5 '7.

o 7. 29. , 105 IG,.0 25..3 ' - .'



('-- -'..: . 50....
80 [ 200 i 2 02 15 12.5 30.86 125 17.5 50.2'.

___ 20. i 32-02 10 20. 56. P485 5.0 10.68 105 i5 0 36.03 25

85 7.5 15.51 105 17.5 40.87 125 22.5 61.55
86 1 10.0 20.02 105 20 .0 45.37 15 25. 6 .2

1 225 49.54 125 27.5 71.56

85 15.0 28.02 Jos 25.0 53.38 30.0 76.06
85 17.5 31.42 105 27.5 56.88 1 30 1(.0 32.29

85 2n. 0 34.69 103 30.0 60.05 i30 15.0 16.04

05 22.5, 37.53 110 5.0 14.0; 130 2n0 58.71

90 5.0 I 11.34 110 10.0 26.69 130 25.0 70.06

90 7.5 16.51 110 12.5 32.53 130 27.5 75.23

90 10.0 21.35 110 15.0 38.03 130 30.0 80.06

90 12.5 25.85 110 17.5 43.20 135 7.5 25.52

90 15.0 30.02 110 20.0 48.04 135 12.5 40.87

90 17.5 33.86 110 22.5 52.54 135 17.5 54.88

90 20.0 37.36 110 25.0 56.71 135 22.5 67.55

90 22.5 40.53 110 27.5 60.55 135 27.5 78.90

90 25.0 43.37 . 110 30,0 64.05 140 10.0 34.59

92 6.0 13.77 112 6.0 16.97 140 15.0 50.04
95 7.5 17.51 115 7.5 21.52 140 20.0 64.05

95 10.0 22.68 115 10.0 28.02 140 25.0 76 73

95 12.5 27.52 11 12:5 34.19 140 30.0 8807

95 15.0 32.03 115 15,0 40.03 140 37.5 102.6

95 17.5 36.20 115 17.5 45.54 145 12.5 44.20

95 20.0 40.03 115 20.0 50.71 ]45 )7,5 59.45
22.5 55.54 15

95 22.5 43.53 115 22.5 5.4 145 22.5 73.56

95 25.0 46.70 115 25.0 6027.5 6.24

95 27.5 49.54 115 27.5 64.22 145 37.5 1 7.6

100 7.5 18.51 115 30,0 68.05 150 10.0 37.36
1 10 10.0 24.02 120 10.0 29.36 150 15.0 54.04

100 12.5 29.19 120 15.0 42.03 150 .0 60.33

100 15.0 34.03 120 1' 7.5 47.84 150 25.0 83.40

151) 0.0 96.08 165 27.5 100.0 0 -5.0 . 0 13.40

152 12.5 47.5 4 0 10.0 42.70 !g0 30.0 120.1

155 ;2.5 64. 22 1070 0 62.150 185 12.5 57.55

155 22.5 79.56 170 20.0 80.00 185 17.5 78.23

155 27.5 93.57 17,0 25.0 95.7 185 22 .5 97

16r, 70.0 40.03 170 , 300 1, 5 27.5 15.5

16u 15.0 58.05 I 175 2.5 4 .1 135 32.5 132.3

166 20.0 71.73 175 17.5 73. 56 185 37.5 147.6

160 5.0 90.07 175 22.5 1 . :1 190 25.0 110.1

:6c 70.0 104.1 175 . 27.5 I .2 190 35.0 144.8

165 12.5 Sc.8
7  iAA 10.0 45.37 195 27.5 122.9

,,5 .7.5 68.A9 180 1;0 66.05 145 32.5 140.9

163 22.5 83.57 180 20.0 45.40 195 42.5 173.0

"- T: 1 H62. .Pb09-i, H ge5.- 9-

L.... .3



. .. ' 2-2 - Te norns ind dinens~ions of r'.m -___
ter nea ! 1 -1 C0

ma e - ,, -s r,

( ) ~ /) ~.___ _-.___-_)_(__,"-

3 0.5 0.0334 9 0.5 0.113 12 2.0 v.531

4 0.5 0.0467 9 0.75 0.165 1: 2.5 .64
5 0.5 0.0601 9 1.0 0.214 12 3.U 0.72.

5 0.75 0..85 9 1.5 0.300 13 0.5 0.,67

5 1.0 0.107 9 2.0 0.374 13 0.75 0.27
6 0.5 u.0734 i , 0.5 0.120 13 1.0 0.
6 0.7 0.105 10 0.75 0.185 .3
6 1.0 0.134 i 0 1.0 0.240 13 3.0 0.801

6 1.5 0.180 1 10 1.5 0.340 14 0.5 10.180
7 0.5 0. o86 lo 2.0 0.427 14 1.0 i 0.1.

? 0.75 0.125 oi 11 1.0 0.267 14 1 .5 0 5,"

6 0.58 U.100 1i 1 1.5 0.381 14 2.o o.641

8 0.78 0.145 12 0.5 0.154 15 0.5 0.194
8 1.0 0.187 12 0.75 0.225 15 1.0 0.1-4
8 1.5 0 260 12 1.0 0.224 15 1.5 5
8 2.0 0. 3' 12 1.3 0.420 15 2.0 0.6

15 2.5 0.825 22 4.0 1:922 28 3.0 2.002
15 3.0 0.961 22 6.0 2.562 28 3.5
16 0.5 0.207 jI 23 1.0 0.587 28 4.0 2.5
16 1.0 0.400 23 1.5 0.861 28 5.0 3,

16 1.5 0.581 ii 23 2.5 1.368 28 6.0 3.523

16 2.0 0.74. 23 3.0 1.601 29 1.0 0.747

16 2.5 0991 4 23 3.5 1.822 29 2.u 1.4i1

16 3.0 .041 23 4.5 2.222 30 1.0 0.7J-

17 0.5 0. 22) 24 1.0 0.614 30 1.5 I 1.I 1

17 2.5 0.967 24 2.0 1.174 30 2.0 1.%95,

17 3.5 1.261 24 3.0 1.681 30 2.5 1 . 3

10 1.0 0.454 24 4.0 2:136 30 3.0 2.162

* 1.5 0.661 24 7.0 3.176 30 4.0 2.77 c

10 2.0 0.?54 25 1.0 0.341 30 6.0 3.e43
18 3.0 1.20 i 25 1.5 0.941 31 3.0 2.24L
10 4.9 1 .495 25 2.0 1 .228 21 4.0 2.882

19 0.5 0.247 25 2.5 1.501 31 4.5 3.183
19 0.75 0.360 22 3.0 1.761 32 1.0 0.827

19 1 .0 0.400 25 3.5 2.008 32 1.5 1.221
19 1.5 0.701 25 4.0 2.242 32 2:0 1.601

19 2.0 0.907 26 1.0 0.667 32 4.0 2.989
19 4.5 1.741 26 2.0 1.281 32 4.5 3.303
20 1.0 0.507 26 2.5 2.568 32 5.0 3.603

20 1.5 0.741 26 3.0 1.842 34 5.0 3.870

0.00, 26 4.0 2.349 4 6.0 4.4 4
20 2.0 0.6 26 5. .0 4 80 44
20 2.5 1. l 2 5.0 2.802 35 1.0 0.907
20 3.0 1.361 26 6.0 3.203 " 35 1.5 1.341

20 5.0 2.002 26 7.0 3.550 35 2.0 1.761



2,. we-

21 2.0 1.014 127 10 0.694 35 2.5 2.168
21 2.5 1 .234 27 2.0 1 .334 35 3.0 2.562
21 4.5 1.932 27 3.0 1 .922 35 4.0
22 1.0 0.560 27 3.5 2.195 35 4.5 3.663

22 1.5 0.82! 27 5.0 2.93 3 6.0 4.644

1.068 28 1.0 0.271 36 3.0 2.64222 2-5 1.301! 28 1.5 1.06 1 1 6 4.0 3.416

22 3.0 1.521 29 2.0 '88 36 5.0 4.137

36 6.0 4.804 46 5.0 5.47 1.0 1.575

36 7.0 5.418 47 1.0 V.22 2.0 3.096
5 . 2 . 5 2 .302 48 3.0 3 .6 ,b , 3.0 . "

37 7.0 60 48 5.0 5. - 62 3.5 5.27

38 1.0 0.988 50 1.0 1.308 60 4.0 .'76
38 1.5 1.461 50 2 0 2.562 64 2.0 3.309
38 2.0 1 1.922 50 2:5 3.169 64 3.5 5.651
38 2.5 2.3f90 50 3.0 3.763 65 2.0 3.363

38 3.0 2.802 50 3.5 4.343 65 3.5 5.74

38 4.0 3.63h 50 4.0 4 .ql 65 7.0 10.84
28 4.5 4.023 50 7.0 8.07 70 3.0 5.364

38 5.0 4.404 51 2.0 2.61 0 4.0 7.046

38 10.0 7.473 85 3.0 3 .43 ; , 2.5 4.6 0

40 1.0 1.041 51 3.5 4 437 75 4.0 7.413
40 2.0 2.028 52 1.0 1.361 7. 3.0 5.845

40 2.5 2 .502 52 4.5 5.70 7 .0 7.68F

40 3.5 3.409 52 6.0 7.36b 70 0.0 17.61
40 4.0 3.843 54 2.0 2.776 80 2.0 4.163

40 6.0 5.444 54 4.5 5.845 80 2.5 5.174
42 1.0 1.094 54 5.0 6.539 50 4.0 8.113

42 2.0 2.135 54 6.0 7.686 eo 7.0 13.64

42 3.0 3. 123 55 2.0 2.829 86 J.0 .75,,

42 3.5 3.596 55 3.0 4.163 90 3.0 6.968
,42 5.0 4.937 55 4.0 5. 444 90 4.0 9. 1 P

45 1.5 1 .41 55 5.0 6.672 90 8.0 17.51

45 2.0 2.295 58 2.0 2.989 93 2.0 4.RF7

45 3.0 3.363 58 3.0 4.404 96 3.0 7.41f
45 3.5 3.87F 58 3.5 5.091 9"7 2.0 5.071

46 4.0 4.377 58 4.0 5.765 100 3.0 7.708

45 6.0 6.245 58 5.0 7.072 100 4.0 10.25

46 1.0 1.201

- - ," . H62, H68. HSn70-1, HSn6^--i

-- . . .-N
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o' 3a Is L --* 'h-

- GB GO6T ASTM AAS IIS BS DIN SN

L2 AO 996A 1060 (A 199.6)

L3 AI EC EC IB AICB"I A199.5

L4 AQ 1 1230 1100

. L5 A 990A 1100 [B AICB33 A199

L6 All 1230 1100

LF2 AMT GR2oA 5052 N4 A2C B)i At-1g2.5 .\I-Mg

LF3 'AM[3 5154

- LFI A.,tff3 5056
LFi AMT-6

LFio Arsn 5056 N6 A2CB32 AIMIg5 AI-MgS

LF21 -kM U MIN 3003 N3 A2CB)3 AlMj Al-Mn

LYI B18 I HRI5 A 3C F13 .l-Cu2- Mg

LY2 B117

LY4 11911
LY6 '119

LYs8 ,l[R I IT CM41A 2017 H A 3B22 I3CuM ? -1 Cut.H,

LY9 11611 CG42A 2024 P 3,- P
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-~ ~ LYI-o - B6-5 lana--~--

LY, 11 CN14iA M07 HI' k3C B32 IAlCuM% Al-Cu i-Mgi

7LYt2 216CG 12A 2024 3C 6 34 AICuNg Al-Cu-Mg

I LY16 L120 2219

L L)2 A b 6061 A 3C B D2 AlCu.'vg AI-Cu4 %1g

ILDs .K6 A 3C B3 1 AICu~lg AlI-C u-.%Ig

ILDs AK6-1

1,D,, AKI- 268

LDo 1N2 D k01 A4C Fi (A IC uN i

LIi A NO(-41 01. A 3C.B8I A ICuMgSi
LC3 Pj i94

LC4 B95 I07

LC5 B395-1
LTi A5 SA 4043 N21 SAISi5
ZL-tit (H8) AJ19I
ZI.- ''12(B) Aj12I
ZL-to3(HB) A P 3

ZL-IOO4HB) A.3I4
Z L- i osH W AA5

I ,L-20i IB) AJ19

ZL-203:HB) AA 7I

ZL -3 01H B) ARS2

ZL-303(HB) AJ113
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"'l. 7 -i-metallic Materiails

3e-i 7u'----r Pc::cts (HrzL-32-- ) (rihg-slianed)

.--e sea-Ln7 rubber proc,:itcts 02*:riu sectior, 0-;>3 uauo .: o
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3Grz'xz 17: 3ener".-ru

3 U-- -- 'ea
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2-3 u.- --7 7- *:-
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P~illi2 FMo lIl1p .L r tV: o 11 gr 11 ~l !"'.l)l
17 -3 ' -4 1 1 1 s 2w I I

No AO Io 0 a I I I o Ii ).-; I l 1.1

S v in! tLoi (f - -- -F T ---- ' -ri:!i-1

flo nI 30':f 6 I3o is 51pI 30 1, f I 0 1

G ' flO -. 0 ' 0.7 "t.. i.1 10.71 i
no0.? 0,7 a a- 0.7 0,7~ 0.7 0.160 . .Olt 0. 75 '.11a.'

I,... 1 1,, !11

'n i- 'I

0..

Translator's ncte: g-rou.p I zrr =oll resisting rubber; group 11
or = general rubber; group 111 nr = heat'

-- c.,in ru.bs Cr; and gru . - arr =ai

alk,-ali resi*;s-.i-ng rubber.

LH= .w taro;ness; :.G ed-im hardness; and

hH = 'nr~dness



2. bib, r 3ho,,t f'o Tndustry Utso (I!r/,-/nJ-,(6)

Trtb1" 2-1-1 Tl" ', il-r,.'c',,ntIcri p,', ih

.K.

;. . I .. .. +-?b ,,,,,,.' ii,,, .17 1 , , , ,., .* ',

' ' P'n [ + l, I, I 1 SO . I7S 0'88+ , . (,n " ?'* r :

; I ' +.i- -ftr"c'" . c ' 1h ]c I c ,l ,., '*. c.

4A A T

I Or' I.

I t 1 .3 8 It 0.7 , 0 .1 _ V : 1 p i . " , c c. c ,] , ,

i ic 2 ,

'~ ~' :' 1, .. ..... . .. ., ... ... c' .. ......

- --K 24 - 24 ( q11 )c -c ,c (m) cI~c~'I | ' .... . . . . . .. . . ... (1 . ... .. -c

140 g 4 .1 80-10 0.13f i 'i c~c~c,

I )n ' "fi t"I r . r 7cc: '.

41 - 6 0 . ... ..... c . '. . , ,+

Translator's note: i.BS =break'-ng srengt1h; 2.BE =breaking

extension rate; 3.PD = permenent deformation; i.AC = agein~g
.oeff.; 5. ASO = acid resisting coeff.; 6. AS alkali re-siszing
coe-f.; 7. TC = transformer oil weight change; and S. 'B =g:asoline
+ benzene (gasoline 7": units and benzene 25 units) weight c2ange.

"-"+"'- -- -- '{ ...... " ..... . I . .... . . .. c- " ,. • , , +



lool Is 151 21 soi tt o o1'0-~~ 'I0 r' l

0 of0 5 40-t0 7t .

55 21 ? 01 4410 iii
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-, -- n-' V

J~

f~Vi: c-'sio ,( -..-.. -i~nin .-. =

0.5 ±0.15 500-1000 2%

1.0 0.2 500-1000

1.5 -0.2 500-1000

2.0 0.4 500-1000 -3
-0.3

2.5O.5 5041-I000 "t2%-0.4

3.0 0.6 500-1O00 J2 %2.0 -0.4

4.0 0.7 500-1000 =2-0.55. C 0.5500-0002%
5.0 0.9 500-1000 2

-0.56.0 500-1000 :2%

-0.5

10 500-1000 ±2%

12 1 500-1000 ± 2%12 -0.5

11.2 500-000 ±2%

141.5 500-1000 ±2%-0.5
-01.5 I

16 500-1000 t2%-0.5

22 1.5 500-1000 ± 2%

-1.5 500-1000 ±2%

20 500-1000 ±2%

-1.0

40500.0 ±2%

-2 .5 500-1000 :t 2 %

-1.0
3o 500-1000 ± 2%-1.0

2-.0
50 1. O0O IO000 t 2*/



2a'c 2-?- th Ds ica---e'n ani ars of irIc-er s-- i=
i-al" -P-Oe_, resistin2 3crare

?h~ ___ .- e:3z1 r~r~ General sq':are [CiI__ sin air

L2:u> T- - :-e:-'t: : Lr: >30 >3u

.'_. 's. - - . i ' 200

. .. <50 <40

0 "-2 6" 
,,-... . . .o - . ..

3. 4. 5, 6, . 10 0 5x 5, 6 6, x 6, 10 1 1() > 0

12, 14, 16, 20, 25. 30 5 '.3x13, 1b x16, 20x20. 525 5

-h enere~a al-' ul.e '.sem:,''ii e '_s a; teni-.tra-tre -" -= ,-_

oi. .- 4 -- "s~ :o Ls -1 70 1-I

- - - ~ 7-nV



nf a ... -u ' '  i:^o 7eie--'~ ... ... ..-

i~-enc Pro7erties ion'eyin@ I Ccn-:enin dilute
________________________.rter '-id_ ''-_-. ci_ c n ilutre zb'se

- -s 3 l. 50 3OO

C--.: . C ( , C :.S." r< ' Io. > G.

3hZ -'-~ (- 8 0 14 16 19 22 2 32 38 51 64 76

5. I . 1 .31. 2 2; 2.53 2.5, 3.5i 3.51 3.5i 3.3; 4.3; 4.51 5 .5 .

L32.:t (>6

C ~ ~ 3 s.- 032x~W±ict: On

_ ,- ->- ... no:7' - .-. - s- .r 
.
... ,. _ . f " ' . . " -,. -

..... ....... ,, '-- s --- F!TT - 2 -

:': '" .... :" -J--'- "° -' ( .. "c2s s s z s Z~s . .l s . s . ~

. 7 sce " ' '- .... .: .[i h . . .. " " I'

" " :.ce el ... ... c .o., '... . (.{ L / -,.--,.

-- ' -= - "ie_.. .. - -_. . . ....--... ."-*" .1 C .- -C-,.... . .. C i 7 2£ f :: e 1 : r "_ .. :



>b13 ~ -- , 2-'-3:1-s :T-ensfons of o

5 >1.4 >1.2

6 1.4 >1.2

8>1.4 >1.2 5, 10, 15

11 >1.6 >1.2

13 I >1.5 >1.2

>ble2-3-l "'-rriz "-- . s -s of sz

L-mier diaZT e er lie3- no less sw'.Ze :
-SOS j : higgho-r -,'an

0.5 1. 0 5. ;, j, 15. -

j 1.0 0. 15-

9.5 0 0 1.0-

13 LA2.0 1.0 . .13-

- ,~ .02.0 1.2 51 A ~ -

19 :.,2.0 3. 510

25 :~:,1

AR K :I. S. 1.5 i, "o

312..5 1. 10

64 2'20 1-

76 .i . 1.



7 z".orcaee-- Tess no _esl33223 _:0

___ C'.fU" ' t -- ' ----"  " '
""______ 21 .... ~'1~-x .... -, I :,=I/vj± -reren-ce

-0 1 -''e . :.e le.;t> o' r:-f _

~r"eT 8 0 ±. ~ 1.2 0 . 5,10.15,2.25~ '~e : z~r i
9.5 0.5 1.2 1.1) 5, 10, 15,-0 25 '-e 0 0 " - ' -" -

13 ±1.0 1.2 1.0 5,10.15,20.25 i "' S 
1"' "".

1 6 I 0 ., 1 . 0 5, 1 0 , 15 , 2 0 .2 5 1 .n t : f s o. m, - m. .

19 I.0 1.6 1.0 5, 10,15,20S 10

38 + 1.0 1.6 1.2 5 0,1,20: c?
31 t1.0 1.6 1.2 5, 10, , 1 2

32 ± 1.5 1.6 1.2 5, 1

71 = 2.0 1.6 1.2 5, 10O 1
64 t 2.0 1.6 1.2 5, 10

76 ±2.0 1.6 1.2 % , 10

87 ±2.0 1.6 1.2 0 5
892 3.0 1.6 1.2 3,

152 ±3.0 2.0 1.5 3, 5

:.ole: ... e length is sug-ested corsi--er and 'has .osrnit .- or' . -

S .e s. ..e r 7 . o e 'W" - .. e. .

_3 a- ' 3 V'- -r-

7 ~ 7 t""" t-'- -r:- on

- - * -" - " . . . . ", t: -, " - d 
-  

= "

. .. . T L/ . . - '- :' 
-

;'I 2G ... . . "'" ' L' --'-- 
-'

.. .
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. 0 - ... .. . ... a -.X Z ( 'C. 'T . S.

- 
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*1 . .
. -

4 -0.3 1.5 1.0 15 0.8

:0.' i 1.5 bO 16 -0.8

5 0 _i " .5 1.0 :0.8 19 :2.8

$ - . S1.5 1.0 IS :0.? 21 :.
. - .0 24 0

1.0 3 26.
:7.~ U,. . 24 ?I0 27 _1.0 .8 .

1 .0 2 1.0 30 :1. 3) 1.

A 3
12 . 31 t1.2 i .2 15.

Z r. Z2 -1.2 36 t . 3 z

3.2 0 '. 10 37 ±l.2 40 " 1.2 41 1

32 t0.7 2.0 10 44 t1.2 47 t 1.2 48 1

38 0 0 1. 50 +1.2 1
45 60 10 60 ±1.2 1 1.-
5 i t0.7 2.0 1.0 so tl.2 67 1.2

o st c 1 tr22?7TerP~vcs

e U

-7 c Pt eIzsauc Yat-e s... .

7P .e:heno-. used t-earnoseL.... 27.szlI3.
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c-.,, r-2 3 . D ma'.- " "
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Table 2-3-13 The physical-mechanical properties
of phenolic stratified plate

Physicn!-nicchan' cal ron-ties_ _ _--
.$ecifi T-ter absor- Tensile ' 2e.ding. " L-Thact viuc - ezsnj Ciarten's

2rend goravityi, s -iy srenth tztI strenth -.nt-- scs

(7c-.3.) !(£/4rm/) (dianetrl) (1!"'etra!)'(-+ct- .) -'l i:)', _

3302-1 1.30-1.45 40.6 ;A 000 1- 600 ;!'2500~''2 12
________ SOI~Q .ch;. nc-I parts

3302-2 1.30-1.45 e0.6 >850 ;I1450 13 2300 > .1300 5 r.,Lca part

rns!& o' r snoLe: 0Pp = perpendicular to the )p!5te nd *.?n 5- 7.e! to the pl' te

T-ble 2-3-14 The norms end dimensions of-
phenolic stratified plate

Lie breaduh

Thickmess (() )! t

0.5. o.6, 0.8, 1.0, 1.1, 1.2,. 1.3, 1.4, 1.5, 1.6, 1.7, 1.8. 1.9. 2.0. 2.3. 2.5, 2.8, 3.0, 3.3. 3.5. 600- 400

3.8. 4.0, 4.3, 4.5, 5.0. 5.3. 5.5, 6.0, 6.3. 6.5, 7.0, 7.3. 7. . .0. ., 9.0, 9.5. 10.0. 10.5, 22.0.

21.5. 12.0, 12.5. 13.0, 13.5. 24.0, 14.5, 25.0. 16.0, ?.0. 18.0. 19.0. 20.0. 21.0. .2.0.23.0.21.0.

25.0, 26.0. 27.0. 28.0, 29.0. 30.0. 31.0. 32.0. 33.0, 14.0. 15.1. 16.0. 37.0. 28.0, 9.0,40.0. 12.0,

45.0. 46.0, 50.0. 52.0. 55.0, 98.0. 60.0. Sz.g. 65.0. 60.0. 70.0. 7'.0. 00.0, 5.0. -0.0. 95.0.)00.0
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nol-2sticizer. Its ap',,ear?.nce is trinsparent, s n -r s a o t or n n ; or n

?~2dit "s olor- or no0 color. It is n-i=Iy usei to n-K)e comonent -ar*to o

recu e acertain degree of trns-parencyr and stren-th, su§I'-, -.S

00 In-7 0-7 O ___

7 cr h Oz'- Coo , o2.o s
S__ _ _ _ __ _ _ _ I Ile

-abcle 2-3-16 :--e nor-s and e"-n o'i

2.0-3.0 r ±0.35 ±0.60 I -0.5

4.0-5.0 0.(±0.80 16-40 + 1.5

±1.00

~7e 2~. ±c~ 10% nn1.0 I -

~* mc--.

- -Y . - - - - -,- - . - -- -



The ~er~es -zd :o:of a: rc fzy7.-ichoride C-le (7;lite~

3>oi--': " c -=e t -'e (G--Gj ard: E"fte 3o:r-rl'es 7-e 'zzs

U3Z-'K-5'~ ar re ei Sal 2--Y t.:--2- -- L e - -- 2nt -

.~--Y'The~"' c~~''"' co~rroio

1.35-1.60 >50 00 0-90 0 >65 M he -* - cc- --

- iruct--o- otz' r as

*C 4,

2. 2.5, 3. 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7. 7.5, 8.

8.5. 10. 12, 13, 14. 15, 16, 17, 20



e

_. Di-an s ln s:- rs'r
;ravity -:rezs Is ret e te

, 3 U:!?C -... Z) ('-- .-.:'

.. .. ...,- r22 .. .. t=Ye --ce_ .

.35-1.60 -2 metros 4:±:5 .- conr-si s o

- - "L - ; , t -, ,- - -/

7t
! :zcs: . ~r' -- '-- ;ess -4-" ----

8 12.5 2.25 0.1010 15 2.5 0.1415 20 2 0.16 2.5 0.1920 20 J 0.20 3 0.2925 323 0.38 4 0.49
32 40 3.5 0.56 5 0.77
40 51 4 0.88 6 1.49

50 65 4.5 1.7 7 1.74655 1.56 2.34
80 90 6

100 114 7 3.30
125 140 8 4.54

200 166 8 5.6200 1218 10 7.5
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2 - .. e  " . -- 34 C,-

laeI 1"i b"e!e=_ ete-_ ..m __ -.... s L ha!

------- Z6,(=) (=) G(r.) (i--

1.5±0.25, 0.3-0.5 2 . .

2.0±0.251 0.3-0.5 2 15.0:1.I 1.35-i. " 26-

2.5±0.251 0.3-0.5 2 20.0= . ., 1. -

3.0±0.25 0.3-0.5 2 20.0±1.-6.331 1. 2 3.C : ' :0.,, 1(

3.5 ±- 0.25 0. 3 -0.5 i "0.6 : : 0 ' : - --

4. 0-± .' 0.5-0.7 2 50.0±1.G;.5-1 ': 2 4.0±C.2", 3.1 :0.6 "0

4.5 t 0.25 0.5-0.7-

5.0 0. 25 0.5-0 .7 20 .- 304 0

6.0±0.3 0.5-0.7 2 F 0 -

7.0-0.3 3.1±0.0 ,

7 .0±0.3 0.5-0.7 2 7.0±t0. 3 3.2:0.. o

8.0±0.5 0.50.7 2 0.5 3 ..
9.0±0.5 0.5 0.7 2 9.0±0.5 3.3- 0.5 10

10±0.5 0.6-0.8 ? l0±0.3 3.9:0.6 36

120.5 0.6-0.8 2 12±0.5 3.6±0.6 1I

14-0.5 0. 0.8 2 14-t0.5 3.9 0.6 1'

16±0.8 O.a-1.0 2 16±0.8 3.9±0.6 1

18t0.9 1.0-1.3 2 - - -

20 t:I1.0 1 .0-1.3 2 10 I.0 3.9t0.6 it

22± 1.0 1.0-1.3 2 11-

25t1.0 1.0-1.3 25"1.0 3.9±t 0.6 11

2S t 1.0 I .3-1.5 2 - -

30± 1.3 1.3-1.5 2 4 -

34 t 1.3 1.3-1.5 2 34 ± .3 4. .8 1

36±1.3 1.3-1.5 2 36'±1.3 4.7±0.8 30

40±2.0 1.5-2.0 2 40_±2.0 4.7 ±0.8 1(
50±2.0 5 ±0-.9 IC

-.-- ..-

2-Q -.
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